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PJere’s blow Bleald solves tomorrow’s 


precision finishing problems today 





A research technician studies the vibration characteristics of a Heald grinding spindle mounted in a Red Head hi-Frequency 


Making good equipment 
still better is a never-ending 
job in Heald’s far-sighted 





research department 
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Heald research engineers are never satisfie 
the best is never quite good enough. That's 
tant reason why Heald machines have con 
pace for faster, easier and better productior 
finished parts. 

Yesterday's research is now helping ma: 
everywhere to perform daily miracles of spee 
cision in the critical switch from peace-time t 
production. And today’s research holds the k 
row's production problems — whatever the pict 

The Heald research laboratory is complete 
with the finest of precision instruments — for 


size, hardness, surface finish, temperature 
pressure and viscosity. Still more important 
the specialized experience of the men who use t! 
it is their skill that translates test results int 
design improvements. Remember — when it come 
cision finishing, it pays to come to Heald. 
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New and improved products often create unprece- 
dented threading problems—both in design and production. 
Realizing this, we offer all manufacturers the help of our Thread 
Engineering Service in efficiently and economically solving their 
Thread Problems 


The difficulty may be in designing a thread which 
will function properly as an operating part, or in producing a 
thread already designed. Whatever the problem our Engineering 
Department is ready to help with advice and assistance—or to 
undertake the solution alone 


After examining all phases of the problem, the neces- 
sary recommendations will be made on basic Thread Design, the 
production process, and the Threading Equipment that should be 
used. For example, often a difficult Thread Production problem 
can be solved with a slight change in basic Thread Design 
Occasionally, a job is so unique that special equipment is needed 
—three such Special Equipment Applications developed by our 
Engineering Department are illustrated. 


Whatever your Thread Problem, use our THREAD 
ENGINEERING SERVICE. Hundreds of manufacturers have 
been able to perform difficult threading operations efficiently 
and economically with Landis Threading Equipment. The years 
of Thread Experience and Engineering Know-How that has 
brought LANDIS to the fore in Thread Generating is at your 
service. May we help you? 








Product Design 

¢ Process Developnient | 

© fll Types of Threading 
Equipment 

e Special Applications 











A 1%" Single LANDMACO Machine eq 
special work holding fixture for th 


sleeves 





A Special Die Head (LANDMATIC 40AXx 
and built to thread valve seat rings t 
of 1434” 





A 1%" Single LANDMACO Machine equippe 
special carriage front for threading axle - 


LANDIS Machine COMPANY - Fensrvnn 
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Tad STANDARD EQUIPMENT 


WLS in Progressive Screw Machine Plants 


The Only Master With NO Work Pressure 
On The Screw 
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Style'S" 


Master Collets and Pads 


Pads Interchangeable Among 
Different Makes of Automatics 


Master Feed Fingers and Pads 
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The World’s First Gage Block ( 
of an ey New Man-Made M : 








BLOCKS 


With this Exclusive Combination of Advantages 


NO THERMAL EXPANSION ERRORS! 


Coefficient of expansion practically identical 
with steel. Interchangeable with steel gage 
blocks and steel parts. 


2. LIGHT WEIGHT! 


Less than half the weight of tungsten carbide, 
approximately same weight as steel blocks. 


3. OUTLAST ALL OTHER GAGE BLOCKS! 


Wearability many times that of steel and supe- 


rior to chrome plated or tungsten carbide blocks. 


4. HIGHLY RESISTANT TO OXIDATION, 
CORROSION ! 
No oxidation at temperatures up to 1000°F. 








Resists perspiration and acids normally 
encountered. 


5. PERFECT STABILITY ! 
Will not change size nor chip even if accident- 
ally dropped 


6. PRICED LOWER THAN TUN 
CARBIDE BLOCKS! 


For complete information and literature, call 
your local DoALL Sales-Service Store or write: 


THE DoALL COMPANY 
254 N. Laurel Avenue’ ~* 


Des Plaines, Illinois 







OPTICAL FLATS 












































F4 (PATENTED) 


CONVERTS ANY’ AGD 
Adjustable Limit Snap Gage 


(Except Midgets) 


to an Indicating Dial Snap Gage 


GAIN ALL THE ADVAN- 
TAGES of indicating instru- 
ments at considerable 
saving in cost. Your present 
Snap Gages, plus Dializers, 
become DIAL Snap Gages! 








EASILY INSTALLED in any make AGD Adjustable 
Limit Snap Gage by removing a pair of pins from 
the snap gage and inserting Dializer. May be 
transferred from one frame to another. 


INDICATOR furnished with either .0001” or .001” graduations. 
Dializers available for complete No. 1 fits AGD Frames 1 thru 6 


range of AGD Adjustable Limit No. 2 fits AGD Frames 7 thru 10 
Snap Gages (Models A, B or C) No. 3 fits AGD Frames 11 thru 16 


RANGE OF ADJUSTMENT of gage is unaffected. 


DIALIZERS can also be used on any AGD 
adjustable limit length gage, progressive type. 


—— Write 


“a Today 
for your copy of 
New CATALOG C 


just off the press! 






*K Large frame illustrated checks be- 
tween 258” and 25%” (beyond 
AGD size range). It will take a 
No. 3 Dializer because holes for 
gaging pins are according to AGD 
specifications. 










STANDARD GAGE CO.) Inc. Poughkeepsie, N.Y. 
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LITTLE TAPS 


You get more work and better size control when using 
WINTER Balanced Action Machine Screw Taps. These little 
taps do big jobs. 


WINTER BROTHERS COMPANY 
Rochester, Michigan, U.S.A. 


Distributors in principal cities. Branches in New York, Detroit, Chicago, Dallas, 
San Francisco. Division of National Twist Drill & Tool Company. 
ALWAYS AT YOUR SERVICE 


Your local Industrial Supply Distributor carries a 
complete stock of WINTER Taps. 


























WITH NATIONAL HOBS 


For over-all economy in hobbing gears and similar 2 
buy NATIONAL Hobs. They give you accuracy, fast pro- 
duction and more parts between sharpenings. 


NATIONAL TWIST DRILL & TOOL COMPANY 
Rochester, Michigen, U.S.A. 
Distributors in principal cities. Factory Branches: New York, 
Chicago, Cleveland, Detroit, Dallas, San Francisco. 


CALL YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 


“6 ... for all your staple industrial needs, including 
N NATIONAL Twist Drills, Reamers, Counterbores, 
has Milling Cutters, End Mills, Hobs, and special tools. 





























Available on Niagara Geared 


INCLINABLE PRESSES 
HORN PRESSES 

DEEP THROAT PRESSES 
STRAIGHTSIDE PRESSES 
GAP FRAME PRESSES 





NIAGARA MACHINE & TOOL WORKS « BUFFALO 11, N. Y. 














PROVIDES ECONOMY AND 
EFFICIENCY OF OPERATION 
for presses with high frequency 
clutch engagement 


ASSURES POSITIVE DRIVE, no slippage. 

HAS NO FRICTION SURFACES to heat up or wear. 

iS SMALL IN DIAMETER and therefore has low inertia, thus 
minimizing power lost in starting and stopping. 

RUNS IN A BATH OF OIL to reduce wear. 

HAS LOW AIR CONSUMPTION which reduces operating costs. 
LOCATED AT END OF SHAFT so that it can be quickly and easily 
disassembled for inspection and servicing without removing 
clutch gear. 

HAS FEW MOVING PARTS... integral jaws and splines resulting 
in reduced maintenance costs. 

HAS SINGLE SOLENOID VALVE to control air flow to both 
clutch and brake, preventing overlap of clutch and brake action, 
a distinct possibility when separate solenoid valves are used. 
PROVIDES EFFORTLESS OPERATION with palm button or 

foot switch. 

PROVIDES INSTANT ENGAGEMENT OR DISENGAGEMENT 

at any point in the stroke. 

CAN BE SINGLE STROKED, JOGGED or operated continuously. 
CAN BE STOPPED INSTANTLY by stop button, electric eye, 

limit switch or similar device. 


STOPS AUTOMATICALLY if electric current or air pressure fails, 
an important safety feature. 





A’ 
NIAGARA 





fanufacturers of Presses, Shears, Machines and Tools for Plate and Sheet Metal Work 
DISTRICT OFFICES: DETROIT »« CLEVELAND « NEW YORK » PHILADELPHIA 

















“Carborundum Aloxite’ and “MX” are registered trademarks which 
indicate manufacture by The Carborundum Company, Niagara Falls, N. Y. 
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Abrasive Cutting Off Wheels by CARBORUNDUM are from 12 to 20 times 
faster than steel saws, on all kinds of metals—produce smoother, more finished, 
better quality cuts than you can get with flame cutting or shearing— 









METALLIC and they do the job at lower overall cost than conventional methods. Rubber 
CUTTING oft bond wheels as thin as five thousandths—resin rid bond wheels as thin 
with as '~”—‘‘MX’’ wheels as thin as there is a wheel by CARBORUNDUM fort 


every high speed production operation tt 


your shop 


ABRASIVE. WHEELS 
ORDER FROM YOUR CARBORUNDUM GISTRISUTOR TODAY. He's your best bet for comp rlete 
stocks prompt delivery experiel nced counsel ( st developments in the field. You'll 

find him listed in the yellow pages under ‘“‘Abrasives.”” Phone him today—it’s to your profit! 


oe a ee 






THE CARBORUNDUM CoMPANY, Dept. TE 81-82 
Niagara Falls, New York 
Pleas me, FREE, your booklet N 


Merallic ¢ tting Off with Abrasive Wheels 
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‘offers ALL abrasive products...to give you the proper ONE 


August, 1952 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-! ll 


































Write for New Booklet: 


CAST-TO- SHAPE 


TOOL STEEL 


Gives you full details on 
FCC Air Hardening, Oi! 
Hardening and other 
Cast-To-Shape Tool Steel 
Specialties capable of sav- 


ing you time and money 


Get Your Copy— 
Write for it Today 


ADDRESS DEPT. TE-32 
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Fb“ Cast-To-Shape, the modern 


method of tool and die making, is 
effecting important savings of time, 
trouble and money for an increasing 
number of manufacturers. 

Even very intricate shapes can now 
be cast successfully within an eighth 
inch of finished size. This means that 
you buy less steel at the start and reduce 
machining costs substantially. 

Tools which could not be made by 
conventional methods except in sec- 
tions can often be fabricated from FCC 
Cast-To-Shape blanks in a single piece. 

In many instances performance of the 


tool is better than can be obtained by 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-12 


of Tool and Die Making 
—you Buy Less Steel 
and Reduce Machining Costs 











fabrication from bar stock or torging 
Particulars are available throug! 
Allegheny Ludlum representatives; o 


write for the booklet today 


STEEL CORPORATION 
Pittsburgh, Pa. 


DETROIT 20, 


MICHIGAN Al 
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36-inch 


BROACH 
SHARPENER 


for 
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| LAPOINTE| 



















surface 
= broaches 








FEATURES 

e Saves floor space: only 84” long, over 
all. 

e TOUCH CONTROL enables operator 
to remove a minimum of stock ... pro- 
longs life of the tool. 

Two hand wheels, one to move the 

table and the other to elevate the grind- 

ing head assembly. 

New type (fabric) dust guards for table 

way. 

Dynamically balanced motorized grind- 

Tel-aey oseelel(mmrreltrelccemel Mortimer tells) 

on swivel head slide. 

Exceptionally easy moving table and 
ttn tab taleensetinn on Seen Ghana. slide, because they roll on ball bear- 
Ast: fer Balletin 06-5 ings, mounted between hardened and 

ground steel ways. 

Vertical slide is of rigid construction, 

with heavy, adjustable ways. 

Heavy cast iron base for rigidity. 


Also built in 3 other sizes: 60’, 72” and 
80" capacity between centers. 


450 YEARS IN BROACHING / 
We're the oldest in the world , 


We desi d build ; 
sine + Gates aeeeiir « 0b e design and build a complete line of standara 


and special broaching machines, tools and fixtures. 


THE |LAPOINTE| MACHINE TOOL COMPANY 


HUDSON, MASSACHUSETTS «+ U.S.A. LAPOINTE 


Mase 








Brench Factory: Wetferd, Herts., England 


THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 


igust, 1952 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-13 13 


























UNBRAK SOCKET SCREW DIVISION 
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WHY IS If THAT 75% OF ALL SPECIAL SOCKET SCREWS 
ORDERED FROM SPS HAVE ODD THREAD LENGTHS ? 


of all screws classified by SPS as specials have 


ad lengths, probably because of widespread 
lar iliarity with thread formulas. 

In many cases, standard UNBRAKO Socket Screws 

can be substituted. They will save you time and 
oney. They are available from the stocks of your 

ocal distributor. Ask him or write us for your copy 

of UNBRAKO Standards. STANDARD PRESSED STEEI 


Co., Jenkintown 37, Pennsylvania. 


What Are the Standard Thread Lengths ? 


for the thread formulas used by SPS and 


r threaded fastener manufacturers is Handbook H238, 


Screw Thread Standards for Federal Services, Nationa 
Bureau Standards. It reads: 
The lengtt f the screw thread is measured from the extreme 


point to the last usable thread and shall! be as follow 





: : 2D + “A” (where this length of thread would be 

For American National scaaker than hall the scram tenella 
. 1 h leneth of thr would > greater 
Coarse Thread Series a. eee ee Oe ee rene Ss aeticteieni 


than 2D + 














JENKINTOWN PENNSYLVANIA 


For American National 
Fine Thread Series @ = ‘sl (where this length of thread would be greater 


—™ than 1AD + & 


é _1”4d0+ % where this length of thread would be 
~ greater than three-eighths the screw length 











_— 


< } 
8 | 
i 
’ Screws too short to allow apy; ation of these formulas = 
shall be threaded as close to the head as practicabie 
K 4 elf-t Q Fiat Head houlder ow 
Ww ew ew rew r 
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aa we The powerful Cincinnat 

— IE Yo pet-)s Comm @9 C01 Cols MEE Tit 

ihe? ies : Brake—controlled with a finge: 

touch—starts and stops the ram 

instantly, and speeds pro. 
duction. 





You can change from niles 


Shaping to Automatic Duplicating © 
without a hitch on this 2 pe 
follower-equipped Cincinnati Shaper. 
The duplicating mechanism does not — 
interfere with standard shaping opera- 
tions. 


The new Electro-Magnetic Clutch and 
Brake also brings greater ease of con- 
trol and greater speed in operation. 


A Cincinnati Shaper is the handy man 
of industry and will be versatile and 
profitable in your shop. — 


Write for Automatic Contour Dupli- 
cating Bulletin DN-1 and Catalog N-5. 


> - a es . 
Se € a , 3 a ee 


THE CINCINNATI SHAPER CO. 


CINCINNATI 25, OHIO, U.S.A. SHAPERS « SHEARS « BRAKES 


- 
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Productioneered 


|nyejbayolae\-Jalmme) a 


|Koj ale mameyane) slovavaatveell\/biuunele 


Quick and easy to set up, with convenient controls, 
Brown & Sharpe manufacturing type milling machines 
are specifically designed for production milling 
of a wide variety of parts with uniformly 


high precision and minimum lost time. This means that 






they are engineered for higher productivity — 
“Productioneered”’ to pay off in 


maximum production for you. 
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No. 2 Plain Milling Machine, 5 h.p. 












Tri-motor drive, column-and-knee type design and extend- 
ed spindle face give this machine additional set-up and 
handling flexibility... permit exceptional operating eff- 
ciency. (Same features in 3 h.p. machine). 


No. 000 Plain Milling Machine 


Simple set-up, fast operation, consistent accuracy for pro- 


AAAS 


duction of small parts for firearms, radios, sewing machines, 
etc. Uniform positive feed assures long cutter life. 











No. 2 Vertical Milling Machine, 5 h.p. 


In addition to the usual features of a vertical, this machine 
incorporates the versatile swiveling head, making it possi- 
ble to mill or drill at angles, either by hand or power, and 
without special fixtures. (Same features in 3 h.p. machine. ) 





for wide range, time-saving efficiency in operation 








Cutters and End Mills 


The closer the cutter is matched to the 
the faster the cut and the less pows 
takes. Brown & Sharpe offers a com 
line for accurate selection of the most 
cient tool for each production job 


= 









Arbors, Adapters and Collets 


The consistent strength and precise grind- 
ing to close tolerances of Brown & Sharpe 
Arbors, Adapters and Collets insure true 
milling in even the deepest cuts. 


Dial Test Indicators 


For on-the-job accuracy checks that main 
tain high production, these are extreme! 
important instruments. Especially valu 

ble, too, to set-up men, machine erectors 
inspectors and toolmakers. 





WRITE FOR COMPLETE INFORMATION ON ANY 
BROWN & SHARPE PRODUCTS LISTED BELOW 


WE URGE BUYING THROUGH THE DISTRIBUTOR 





Brown 





Milling Machines * Grinding Machines * Screw Machines * Cutters * Machine Tool Accessorie 
Machinists’ Tools * Electronic Measuring Equipment * Johansson Gage Blocks * Permanent Magnet Chucks * Pumps 


BROWN & SHARPE MFG. CO., PROVIDENCE 1, R. 1I., U.S.A. di 
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THE NEW jo : 


Pie SUPER PRECISION 


a 1 HP, 3600 RPM MOTORIZED TOOL AND CUTTER GRINDER HEAD 


MODERNIZE YOUR TOOL GRINDER 


t Adj 
with ansvl®® “dlustment in A Vertical Plane 


Specify this new and better motor- 
ized Spindle on your next tool and 
cutter grinder. 


Replace less effective, less versatile 
heads on your present grinders. 


This totally enclosed POPE Spindle 
with sealed-in lubrication has the 
radial and axial rigidity to make 


wheels cut faster — spark out 
quicker. 


It produces the kind of cutting 
edge on your tools that stands up and 
cuts longer. 

It is easy to install. 

It reduces set-up time. 


It reduces grinding time. 


Ask us for a quotation 
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on the C-0 Cincinnati 3-7” radial and save three ways 








CINTILATHE 


scons ono vx CINCINNATI lathe & 00) co. 
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Chances are, nine-tenths of your drillir 
1 diameters or less 1 work range t 
cinnati 3-7 Radials can step right 


saving. 

Savings in first cost: the price is | 
investment is written off more quickly. Savings in 
operation: C-O Cincinnatis go easy on f 


set-up time, power consumption—hel} 
all cost-per-piece. Savings in better bateneed work 
loads: they take over small work, free ge 
dials for most efficiency on big job 

And low price goes right along wit! 
C-O Cincinnati quality: all-geared 
matic pressure lubrication, 9 spindle 
1 overall ratio); 6 power feeds, fla: 


transmission gears... all shafts mounted 
friction bearings .. . ground tubular steel 
mounted on Timken tapered bearing mple 


trouble proof column and arm clam; 
and ground head rails on arms and extra heavy 
bases. 

Write for catalog D-121 and the name of y< 
nearest distributor. 


CANEDY-OTTO DIVISItON 





E. A. BAUMBACH MFG. CO. 


1812 SO. KILBOURN, CHICAGO 23, ILL. 


SHANK—% TO 3” UPON REQUEST : , { = 1-12 STANDARD THREAD 
: ‘ LARGER UPON REQUEST 








—CLEARANCE HOLE FOR 
BUSHING 


KEY-TAPERED AND TRIANGULAR FOR 
LOCKING SHANK a 


BAUMBACH HARDENED AND GROUND BUSHING ——— 
MADE OF SPECIAL ALLOY STEEL OF HIGH 
MANGANESE CONTENT 











MILD STEEL FLANGE 
WITH MOUNTING FACE 
PRECISION GROUND AT 
RIGHT ANGLES TO IN- 


ENTRY FOR DIE CASTING WITH ‘ SIDE DIAMETER OF 
APEX #3 TO KEY PIN IN — BUSHING 
POSITION ; 


BAUMBACH CAP SCREW 


BAUMBACH HARDENED AND GROUND LEADER PIN _ BAUMBACH RITE FIT 
MADE OF SPECIAL ALLOY STEEL OF HIGH oa DOWEL PIN 


MANGANESE CONTENT 


r———— OIL GROOVE 








= KEY GROOVE 


NOTE LOCATION OF SCREWS AND 
DOWELS FOR ADDED RIGIDITY —— 


SET ASSEMBLY 
CONSISTS OF , : 

ASONED er CLEARANCE HOLE FOR 
1—SHANK AND KEY ae ae eee PIN 
1—PUNCH HOLDER mn ede ermine os _ BAUMBACH DESIGN 
SS eee * ; ‘ GIVES ADDED WORKING 

ABLE BUSHINGS PAT. #2238302 f ‘e AREA AND STRENGTH 
1—PAIR BAUMBACH DEMOUNTABLE LEADER 

PINS PAT #2238302 “e HOLD DOWN INSERT 
I—DIE SHOE AND HOLD DOWN INSERT WELD CHANNEL 
1—SET OF BAUMBACH RITE FIT DOWEL PINS 
1—SET OF BAUMBACH CAP SCREWS 





DIE SET, LAYOUT SHEETS AND 
CATALOGS FURNISHED UPON REQUEST 
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"MORSE TAPS are TO! 


Electrolizing 
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From foreman to apprentice, for generations, the 
word on Morse Quality has been passed along unchanged: Morse has always 
made the taps that deliver top performance. For the regular job, you have 
Morse Straight-Fluted Taps. For stringy ferrous metals, you have Morse Spiral 
Pointed Taps that push the chips ahead and out. Then for non-ferrous metals, 
you have Morse Spiral-Fluted Taps that draw out the chips in a smooth flow. 
And they come in fractional or machine screw sizes, with one or more chamfers. 


And now...if you want even more service-life, specify Morse Electrolized Taps. 
Get your Morse-Franchised Distributor to give you the benefit of his wide 
knowledge of tapping operations, and his complete Morse stock, to help you 
beat every tapping job in your plant...at a lower cost level than you've ever 
known before. 


(Watch these pages for some tap news of headline interest .. . coming up soon!) 


MORSE TWIST DRILL & MACHINE COMPANY, NEW BEDFORD, MASS. 
(Division of VAN NORMAN CO.) 


Warehouses in New York, Chicago, Detroit, Houston, San Francisco 


Cutting Tools 


y them by P pho 


ne from 


anchised pistributor 
r 


: -F 
7 go te 
ve ering time 


y wail save ord 
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DYNETRIC 
BALANCERS 


Screaming Power 


for the flying jets! 














DEVELOPED JOUNTLY with 
WESTINGHOUSE ELECTRIC CORPORATION 
OYNETRIC™ IS & TRADE MARK 

ato 5 PAT OFFICE 

WESTINGHOUSE ELECTRIC CORPORATION 





THE GISHOLT ROUND TABLE 


x, “Bh represents the collective experience of special- 
_- , , / 
ak ; ists e machining, surface-finishing and 
¢ alancing of und and partly round parts, 
Your f ems are welcomed here. 








| 


won 
~itin. 


Smoothed by GISHOLT BALANCING 


Heart of the jet propulsion engine is the high speed i 
(air compression member) which rotates at oie 
15,000 r.p.m. The impeller must be free from any trace 
balance, for at such speeds, the slightest vibration is disast 


Gisholt DY NETRIC Balancing Machines do the job so we 
that these ultra high speed rotors spin with an off-center d 
placement of less than .000025"! They make such a quick . 
and accurate job of it that they are used almost universa 


this work. 


In fact, Gisholt DY NETRIC Balancing can be used to ba 
anything that rotates—from ‘2 ounce to 50 tons. Freedom f 


unbalance vibration means greater safety, less wear, | 
service—and distinctly longer life 





“Write for free booklet "Static G Dynamic Balanci 





MACHINE COMPANY 


Madison 10, Wisconsin 


TURRET LATHES - AUTOMATIC LATHES - SUPERFINISHERS » BALANCERS + SPECIAL MACHINES 
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WHEEL FJ FORMING 
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sRINDING TO NEV 
IDARDS OF ACCURACY... is easy with DIAFoRM 


precision-dressing. You will be able to produce better dies, punches, and flat 
forming tools in hours instead of days. - 





The Pratt & Whitney DIAFORM attachment is a lightweight, portable instrument that provides 
a very fast, easy and accurate means of forming and re-trueing grinding wheels. It can be 
used with horizontal spindle surface grinders, and does not interfere with normal operation 
when left in place on the machine. 





| Operation is on the pantograph principle. A tracer is lightly traversed over an inexpensive template 
6 DIAFORMING even the most complex forms in a matter of minutes. Two sizes of DIAFORM are 
available: 1 capacity for DIAFORMING wheels up to 10” diameter using 10 to 1 reduction ratio, 


















and 3” capacity for wheels up to 20” diameter using 5 to 1 reduction ratio. Like all Pratt & 
Whitney products, the DIAFORM is manufactured and inspected to conform to rigidly high 


us standards of quality and accuracy. 


2 LEARN HOW DIAFORM CAN MAKE 
os ' YOUR FORM GRINDING OPERATIONS 
7 /BETTER AND MORE PROFITABLE 


ce Send today for these two Bulletins. Just fill in and 
mail the attached coupon or write on your 
Company letterhead. 








PRATT & WHITNEY — Div. Niles-Bement-Pond Co, ce 
16 Charter Oak Bivd., West Hartford 1, Conn. 
Gentlemen: PLEASE MAIL MY COPY OF: & 
[) BULLETIN NO. 543, DIAFORM FOR WHEELS UP TO 1” WIDTH. 
[) BULLETIN NO. 548, DIAFORM FOR WHEELS UP TO 3” WIDTH. 


Pratt a WuitNney 


DIVISION NILES-BEMENT-POND COMPANY 
| WEST HARTFORD 1, CONN., U.S.A. 
RANCHES IN PRINCIPAL CITIES 
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OSBORN 











Deburrs gears 15 times faster 
at the push of a button! 


Waut to break a big bottleneck in the production of gears and 


similar parts? Manufacturers are doing just that with the Osborn Work Holder 
Brushing Lathe. 


In the plant of the White Motor Company, Truck Division, Cleveland, Ohio, 
this Osborn machine deburrs and finishes gear teeth 1570% faster than the old 
method. This was done formerly with a portable grinder . . . a tedious operation 
that took 25 minutes for the 14-inch hypoid gears shown. Now, an operator 
simply places the gear in the Osborn Work Holder Brushing Lathe, pushes a 
button and the machine does the job automatically. Floor-to-floor time is only 
1% minutes! Uniformity of finish results in additional time savings in matching 
and assembly of gears. 


It will pay you to investigate this high-speed, high-quality machine for de- 
burring and finishing gears on a production basis. Call your Osborn Brushing 
Analyst today or write The Osborn Manufacturing Company, Dept. 791, 5401 Ham- 
tlton Avenue, Cleveland 14, Ohio. 


OSBORN POWER, MAINTENANCE AND PAINT BRUSHES AND FOUNDRY MOLDING MACHINES 

















SET-UP IS SIMPLE. Th« hing ; 
tile If your production ves s 
of many different types sizes 
and similar parts, you ¢ specif 


settings for each part 
make set-up changes eas 1 
maximum daily output. TI 
ing cycle is controlled automatica 
electronic timer which is set for 

brushing interval to suit the size 
condition of part being brushed 





OPERATION IS SPEEDY. The ops 


mounts the gear easily and quick 

gear advances to the face of two y 
Osborn brushes and the edge of the gea 
teeth makes contact wit e brus 
assure fast, positive action on eac! 
brushed, an automatic control reve 
direction of brush rotation « every 


of operation 





RESULTS ARE UNIFORM. Burrs and s! 
edges are removed uniformly. Every g 
tooth has smooth, uniform rounded edg 
Surfaces are blended 





INVESTIGATE IT TODAY 


for your problems. Users report time 
savings ranging from 20 ¢t 15704 
with the Osborn Work Holder Brushing 
Lathe. Let us demonstrate what it can 


do for you 
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For more efficient surface grinding 


at lower cost you have a wide choice of 


Wot Oa VEE 
COMMAS SEGUALUS 


y.. 9 (Nanton ; 


: (SORTON) x weeunt 
: 8 


eee 





Choose Norton ALUNDUM* abrasives for surface 
grinding steels of all kinds, including the hard stain 
less steels, annealed malleable iron and the tough 
bronzes. The exclusive Norton 32 ALUNDUM 
abrasive is first choice in solid wheels or segments, 
particularly where rapid stock removal 1s an im- 
portant factor 

Choose Norton CRYSTOLON* abrasives for sur- 
face grinding cast iron, chilled iron, #300 series stain- 
less steel, nonferrous metals, nonmetallic matenals, 
rubber and hard facing alloys 

Norton Bonds for surface grinding include vitr- 
fied, silicate and resinoid with the special “BE” 
vitrified bond for use with Norton ALT NDUM 


abrasives. 


ABRASIVES 








SEE YOUR NORTON DISTRIBUTOR 


For the right abrasive, the right bond, the right 
structure for your surface grinding jobs, see your 
Norton Distributor. He will work directly with you, 
calling in a Norton Abrasive Engineer if necessary 
Ask him, too. for your copy of the brand new Book 
let 1632 — “The ABC of Surface Grinding’ — or 
write us direct. 


NORTON COMPANY, Worcester 6, Mass. 


Warehouses in 5 cities Distributors in all principal cities 
Export: Norton Behr-Manning Overseas incorporated 
Worcester 6, Massachusetts 


*Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 


NORTON Making better products to make other products better 
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DoALL CONTOUR-MATIC—Finest, most useful 
band machine built. Variable tool speed 40 tp 
10,000 feet per minute. Saws, files, polishes, 
grinds, hones, slices all materials. Hydraulic 
operation with finger tip controls delivers in. 
creased production at lower cost. 














DoALL’S PAY 
PRICED AS LOW 
























WHATEVER your band machining 


we requirements, you can find the rig! I 
. warat 8O* model in the DoALL line. There are I 
WS SNS standard machines to meet almox 4% 
ASS ae) every conceivable requirement: seve 
Ks — frame sizes; five throat sizes; speeds 1% 
SSS ae from 40 to 15000 f.p.m. ] 
== There is a fixed speed, 16” thr 
— Utility bandsawing machine for on 
BAND == > $350. There is a combination band 
TOOLS FOR 7 sawing, filing and polishing Uzilit 
EVERY PURPOSE model having a dual variable speed 


range and attached saw blade weld 
for only $750—the biggest bargai 
available anywhere in a band tool 


—precision, buttress, 
claw tooth, spring tem- 
per and friction saw 


ands; line grind, dia- machine. 

a and file bands; There are the big, high speed 
scallop edge, spiral edge DoALL Zephyr machines, to hand 
and knife edge bands; work loads weighing a ton or mor 
abrasive bands. Ask for and with Hydro-Feed tables for fast 
catalog. labor-saving production 


The DoALL Contour-matic.i 
matched in operational scope, qua 
ity of work and productivity. 








) 
























PRECISION SURFACE GRINDERS GAGE BLOCKS GAGING EQUIPMENT MOBILE INSPECTIO 












ALL BAND MACHINING: 


red 
sefyl LL “ZEPHYR’’ MACHINES—For safe high DoALL CONTOUR MACHINES—For precision DoALL “UTILITY’’ MODELS—tight duty low 
0 to d sawing, up to 15,000 feet per minute. bandsawing, filing and polishing in every cost bandsawing machines. Fixed speed for 
shes, ely used for Friction Sawing. Single or type of metal working shop. Effortless and plastic or woodworking—variable speeds for 
aulic able speed models—16” to 60” throat precise control of speed and feed result in ex- more effective and economical metal sawing, 
ine acity. Pedal operated or automatic brakes ceptionally efficient operation and reduced filing or polishing. A dual range model com- 







onal on high speed machines. 


tool cost. Available in 16”, 26”, 36” or 60” 
throat capacity with work height under guides 


bining both high and low speed control is a 
natural for experimental work on different 


as required. materials. 













i.) a) 
AS $350 


ning DoALL Contour machines are work 
ight; porses of the metal shop, handling 
bundreds of conventional cutting jobs with 
nost accuracy and speed. 

And, there are special production ma- 
eds Shines built to order for high output on 
your special applications. 

a No matter what your job, there is a 
‘aly .DoALL Band Machine to handle it. Call 


nd. + your local DoALL Sales-Service Store or 
1; write 

eed The DoALL Company 

an 254 N. Laurel Ave., Des Plaines, Ill. 
led “Cand Wachine Headquarters” 


ed ASK FOR CATALOGS 


DoALL Mobile demonstration units will bring a 
DoALL Band Machine right to your plant and demon- 
strate it on your work. There is no cost or obligation. 
Simply “Call DoALL” locally, or write to DoALL at 
Des Plaines, Ill. 
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with TOCCO’ Induction Soldering 


The American Emblem Co. wanted to speed production, cut costs and reduce 
rejects in the assembly of their“‘Ruliter” Cigarette Ignitors. Look what happened 
when they switched from hand soldering to automatic TOCCO soldering! 


COSTS DOWN — Solder cost reduced 50% — 
repairs and rework due to misalignment of 
parts cut 98%. 


PRODUCTION UP—A7%kw 9600 cycleTOCCO 
unit with conveyor type fixture heats one assem- 
bly every 20 seconds—twice the former output. 


THE OHIO CRANKSHAFT COMPANY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE 2 The Tool 
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LIMIN Formerly rejects due to leak- 
ing seams and uneven heating were frequent. TOCCO 
has eliminated these completely. 


are glad to survey your solder- 
ing, brazing, hardening or forging requirements to 
see where TOCCO can save you time and money, too 


a 


FREE = THE OHIO CRANKSHAFT CO. 
rine Dept. S-8. Cleveland 1, Ohio 


Please send copy of “Typical Results 
of TOCCO Induction Brazing an 
Soldering”. 
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A Contribution Toward Understanding 


Kvervbody believes in technological progres rette es equip 
ment and tools produce more tor less But the khold esitates whet 
there is a hint of new equipment affecting cu | 1¢ Phe publi 
alternately impressed and amazed by auto peratic factories 
but is contused by what it all means The work ind nio ire dis 
turbed by the new machine that replaces a couy it wo - or produces 


more than several ot the old machines put toget 


Men who work and deal with the public ina pe nea some of the 
lorms of the public mentioned above know that ~ | t that ! prite 
of tremendous gains we have realized from o echanized productivity 
and the enthusiastic lip service we as a natio iid to tl Droductivits 
in times of emergency. there is too little understand 1 its pose and it 


advantages 


What can be done about it and who shall do (Certall tool engineers 
are the greatest single class of originators of ma oductio levelopments 
Che chief beneficiary of better cheaper and taste oductio the public 
ourselves and evervbody around us 

Industry itself, the industries which make to ind the lustries which 
use them. has the most to gain trom better nderstandni the public 
and is in the best position to carry out the necess ed f | progran 

Proper education on this basis can lead to eradicat the old cries 
of technological unemployment and this « Vill most ertainly issert 
itself if the business index were to drop off a pie fr point Edueatior 
can ease managements difhculties in getting the DI necessary 
to keep abreast of the industrial times. And it n contribute to an under 
standing by the consumer that the plowing back of dollars into new and 
better machines is the one thing that insures not \ product which he 
can afford to buy. but a job which will enable ist { the product 
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THREAD MILLING A SCREW. Metal: SAF 2345 BROACHING A GEAR KEY-way 
steel heat-treated to 28 Rockwell « Machine: Lees Bradne1 Metal: SAE 2315 ste 
thread miller e¢ Part: 5'4" adjusting screw for press nell « Machine: 3L8 La P 
brake e Operations: rough and finish thread milling broaclk « Part: g 
Pool: high-speed steel e Feed: 0.260 depth on roughing luced two at a time e 1 
( Oil: Sunieut LOS | h e ( 0) S 


SUNICUT 105 REPLACES THREE OILS 
AND SOLVES FIVE MAJOR PROBLEMS | 


Buving three cutting oils and then blending them to make additional 
grades had proved highly unsatisfactory to a machine tool builder. 


Phe smoke was noxious, employees complained of skin irritations, 





| the color of the oils made it difficult to see the work, tool life was 
short and finishes not up to standard. To help solve these problems, 
the company called in a Sun representative and on his advice 
tested Sunicut 105 on the three tough jobs pu tured here. 

So good were the results that the company adopted Sunicut 
105 for every machine in the plant and has used it exclusively 
for the past two years. The operators like its transparency. There 
are no complaints about smoke or skin irritations. Finishes have 
improved and tool life increased as much as 50 percent. 

For complete information on Sun’s cutting oils, write to Depart- 
ment TE-8 and we will send vou a copy of our informative, illus- 
trated booklet “Cutting and Grinding Facts.” 

CUTTING A LARGE GEAR. Metal: bronze 180 Brinnell « Machine: 
Gould & Eberhardt gear hobbing machine « Part: main drive worm geat 
wheel for large shear « 42°" O. D.; 5" thick; 87 teeth « Tool: high speed 
q : ' ” 
i steel hob ¢ Feed: 0.006 « Speed: 42 rpm ¢ Cutting Oil: Sunicut 105 











SUN INDUSTRIAL PRODUCTS 


SUN OlL COMPANY, PHILADELPHIA 3, PA. « SUN OIL COMPANY, LTD., TORONTO AND MONTREAL 
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We of the American Society of 
ind proud of the fact that tool « ner 
the engineering { elds uttit cross al 
process Classifications 

This th. our regular report ool 
specihc example of tl broadness { al 
principles 

Wi are accustomed. tn the mass pl du 
to seeing high-speed automatic processes a 
production line or assembly line lavou \ 
particularly the manufacture of homes 
In common with the techniques with wl 
bly of metal products 

Gunnison Homes. it idapting such te 


ihieved for the American home what 


echniques have done for automobiles. a 
tool engineering principles have increase: 
cut costs and Improved quality 

The story contained in this re portis a 
of tool eng'neering s contributions 


ire both aware 
the broadest of 


ndustry of 


Action. offers a 


engineering 


nel ilworkine. 
. perating on a 
nowevel ind 


have anvthing 


if ! the Issey 
tindustry. has 
ind tooling 
es. Modern 
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Core-drills and reams small hole and hollow mills 
boss around small hole; rough and semi-finish 
bores large hole and trepans groove on one end. 


Cast Armor material—Rockwell C-36. 


Six and one-half pieces per hour at 100% efficiency. 


Six stations—one for loading, five for machining 
—with automatic transfer from station to station. 


Palletized work holding fixtures hold part securely 
for all operations with integral conveyor return- 
ing fixtures from last station to loading station. 


J.1.C. standard electrical and hydraulic construc- 
tion with stranded wire. 


Pre-set tools and Cross Cutter-Drive reduces 
downtime. 


Established 1898 


THE co. 
DETROIT 7, MICHIGAN 


Steccal MACHINE TOOLS 
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Statistical Evaluation 


of Rational and Stratified 


Methods of Sampling 


By Dr. James V. Strela 


STAFF STATISTICIAN 
THOMPSON PRODUCTS, ING 


— | 
Part 





| RESENTED HERE in simple terms are the funda 


entals Sa pli v ceneral and of two specifi 
ethods I parti lal The methods to be discussed 
statistical tl Log] ol such methods. rather 
than their mathematical basis. will be en phasized 
lt yrder t facilitate the progressive d velopment 
if the subject, results of the extensive collectior 
rganizat ! analysis. and interpretalior tT numet! 
il values sl o the miter i this paper 
ire pl st ted era ally 
A certal imount Tt gene ral theorizi a ibout 
sampling is unavoidable as well as desirable Lhe 


desirability of such nsiderations is chiefly based 


yn the assumption that most tool and die engineers 
ire not pl irily interested in the details of the 
method quality control. Consequently although 
the results of the data t he presented ire subject 


to treatment by various methods of analysis. onl\ 
the methods based on the statistical properties of 
the normal distribution are considered 

The basic routine associated with what is gen 
erally called the technique of dimensional control 
of quality is in actuality nothing but a single phas 
of the statistical method applicable to numerical 
values from innumerable mechanical, physical 
biological, economical, and social phen mena 

l If the standard of quality is unknow! i] 


attempt is made first to determine, or closely a 


proximate, the existing standard of quality 


2) Assuming that the standard ascertained by the 
statistical treatment of the past records is either 
satisfactory or subject to little immediate change. 


through an appropriate method of sampling and the 


subsequent method of analysis and interpretation. 


an attempt is made to ascertain the degree of con 


formance ol the values subsequently produc é d to the 


past standard. There are three types of standards 


Presented at the Twentieth Annual Meeting of 
American Society of Tool Engineers, March, 1952. 


August, 1952 


i \ well-establish« . ird the basis of long 
experience: (b) an est ted standard. usually from 
i rather limited s ence: c) the de 
sired standard \ hed the engineering 


quality specilcal sto ers require 


I tri sare available 

they must be est > sti es are usually 
icie n co ect I test ty contormance 
to the standard de ilso to the past standard. 
eve it sucl i: 2 : Ss onliv a tem 
porary one How stab shed stand 
irds are su t sequently, such 
standards are p eVvis to establish a 
basis tor new s ; ted into the 


With this pre { the prob 
lems the subiect \ I | describing 


Ul ts ! plemen 


Thompson Sampling Machine (Quincunx) 
Phe Thor Dsol ~ cringe kig, | . OF 


“Quincunx repres s quill ( i repetitive in 
dustrial process ; il values from 
inv such pro¢ . sult f the interaction 
f three factors ssociated with 
this simple de ee ne i ne itself, repre 
sented by its pl struction 2) the ma 
terial represented ster soi ts bin: (3 
lan. setting ! I tI - electric motor 
driving the whe steel ball at a 
time to enter the ‘ I : a s above the 39 
channels spaced equ nt =f ns. into which 


the balls must « 


he characteris! sul ply variability 
il o the scale | ~ I : ted bv the spacing 
f the 39 cha . ll be helpful to 
think of these valu s. for « ple itside diame 
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Fig. |. The Thompson sampling machine 
measures the characteristic of variability along 
the seale of values represented by the spacing 
of the 39 channels. A small electric motor 
drives a wheel which permits one steel ball at a 
time to enter the 21 rows of pins above the 39 
channels, spaced equally with these pins. into 
which the balls must eventually fall. 


ters produced by a cutting operation and measured 
on a dial indicator set at zero at the specification 
mean. The next step is to establish the unknown 
standard characterizing the distribution of values 
produced by this process: or, to use more speci 
heally statistical language. determine the true mean 
\’ and standard deviation o’ of the statistical uni 
verse or population of measurable values resulting 
from the operation of the stable system of chance 


causes of variation inherent in this process, 


Relation of Sample Size 
to Reliability of Standard Determination 


It may safely be assumed that the production and 
inspection personnel associated with repetitive in 
dustrial processes are well aware of the fact that 
such processes are characterized by variability. 
However, when variability is considered. by in 
ference, also immediately considered is a number 
in} of values measured. The problem now is to 
illustrate the important relation of the number of 
the values measured or sampled to the reliability of 
the appraisal of the distribution pattern of the 
whole process. Such an appraisal may be made in 
two ways: on the basis of the face value of the 
sample, without any statistical analysis thereof: 
on the basis of the statistical analvsis of the sample. 
The two methods in relation to the number of 
values sampled will be studied. 
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Standard Estimation by the “Prima Facie 
Evidence of the Sample. The four organized { 


quency distributions. pi tured in | ig, 2 as tour mo 
fied bar diagrams, are based on n 9. 50, SOO, a 


5.000 values consecutively taken from the Thomps 


sampling machine. Since in the present analysis 
these progressively increasing samples knov 
edge of statistical method of analysis is assume 


note that certain facts associated with this kind 


superficial analysis and interpretation in referen 
to an assumed quality specification \ 
tolerance Specification Mean value set at zet 
the dial gage 10.5 on the seale of th lial gas 


calibration. 


n 3. Although this is a very small sampl 
it is still larger than the one piece inspection | 
which many set-up men determine whether or 1 
the process should be run as started. Ol usly. 
the process is judged only by the range of th 
sample, it would appear that the specificat woul 
be met with considerable ease, even if t process 
were allowed to shift considerably above or beloy 
the specification mean. The sample shows no pt 


nounced pattern of distribution. 


n 20, If the same man who sampled the fis 
values sampled also the 50 values. he might be sur 
prised that the range of the first sample reased 
from minus 6 to plus 6. or over 12 cells or class 
intervals of the units of measurement on the dia 
gage. Consequently. he may be less sure that th 
specification will be easily met: he 1) + 
more concerned about the likelihood of the level 
of the process shifting above or below its specifica 
tion mean than he would have been from the first 
sample of only five values. However, hi iy at 


the same time be pleased to note that in spite of this 


extended range. most values of this much large) 
sample cluster within the range from n is 31 
plus 3. provided, of course, that he groups the 50 


values into an organized frequency distribution 
For we assume that this man has no knowledge of 
statistical method and the grouping of values by 


class intervals already involves the second of the 


lour steps comprising statistical method: collection 
organization (bv class intervals). analvsis. and 


interpretation. 

n 500 and 5,000. respectively, If the man 
securing these large samples has been accustomed 
to judging the process variability either on the 
basis of a single or a few values periodically meas 
ured, he may grow progressively bewildered by this 
growing spread of values composing the two large 
samples, especially if they have been produced with 
out any interference on his part. He may then 
justly ask whether there is any end to this growing 
spread or whether its limits would be reached if, for 
instance, 50,000 or 500,000, or more. such values 
were measured. If he notes that an exceedingly 


large amount of sampling reveals only an occasional 
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Fig. 2. Relation of n to reliability of standard determinations (xo ) 

value bevond a certain range ol values established cision 1s gained only it the cost ot a prohibitive 

trom a much smaller sample. he may wonder amount of sampling In the case of destructive 

whether it is worthwhile to learn that little mor sampling. he simply suld not afford relatively 

about the over-all process variability if such pre large samples. Obvious i compromise concerning 
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the an int f sampling ind the assurances resulting 


Iron t would have to be idopted 

lo illustrat iltthough the range of the ».U0O) 
values reveals six and seven values, minus and plus 
res] ti 1 th i of the sample of only 
00) values. the respective percentages ol these twe 
sets of idlues are only O.12 and 0.14 percent Dhese 
fractions are so small that, for practical purposes 
they may be disregarded or considered as an ae 
ceptable pet i substandard quality The 


theory on which the technique of quality control is 
based uses the limits of variability within which 
99 (3 percent ol the values of a controlled process 
ire distributed as the natural limits of variability 


often reterred to as process o1 machine « ipability 


Concerning this capability or natural variability. 
many articles have already appeared in magazines, 
ilthough usually without any regard to the method 
of sampling or the sample size: consequently, a 
method estimating them by means of statistical 
analysis will now be pres nted. However, this crude 
analysis is ended by emphasizing that the evidence 
presented suggests that although the true nature of 
this or any process distribution may never be known 
with absolute presi lod practical purposes, the 
pattern of the sample of 500 values told as much 
is the sample ten times its size; on the other hand, 
the sample ol mly five values told very little about 
the whole process 

Standard Estimation by the Statistical Ana- 
Ivsis of m Values. More than the mere spread of 
the values sampled will now he considered. An 
attempt will be made to determine the value around 
which most values produced cluster and to find a 
measure of their degree of concentration about that 
central valu [he respective two measures of con 
centration and dispersion are the mean X and the 
standard deviation o of the n values X. The for 
mulas for their calculation are 

i) A = 
2 ‘ \ Zz \ X n, OT 


) 


a” 


ab o \/ Xd? n if values X are transformed 
into the differences, d, between them and their true 
arithmetic mean, \. In other words o is the root 
mean of the squares of the deviations of the n values 
\ from their arithmetic mean. The symbol o is a 
brief substitution for the term standard deviation. 
a useful measure of dispersion. There are other 
measures of variability besides o; however, the 
standard deviation is a suitable measure of varia- 
bility (scatter, or dispersion) of the values produced 
by a statistically controlled process. For such values 
distribute normally. and in the normal distribution. 
within the \ 


tor 99.73 percent of all values; and this dispersion 


the dispersior > 0 spread accounts 


may he Vit wed as a reasonable standard. for prac 


tical purposes « quivalent to the « omplete dispersion 


of the controlled process, Furthermore, if, in the 
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long run. the distributior Ss Known |! I 
and the statistical properties of the nor list 


tion are known. from them the statistical 


of the averages. totals. ranges. and sta ra 
tions of samples of n values may be inferred 
sample size figures pr nently in s stat 


inferences. 


The analysis of the est ited process 
will now consist of determining the average ar 
standard deviation of the same san ples pre 
discussed. And since the \ »o0 ot a l re 
sentative sample from a normal populat sI 
contain 99.73 percent of the sample values, s 
sample dispersion will be viewed as the st a 
able estimate of the X’ > o’ of the pare 


tion. The symbol prime in this case is 
cate the true, even if unknown, standard resé 
hy the two values 

The average and standard deviatior 
representative sample coincides with the uy 
standard deviation of its parent pop ilatior he 
ever, since no sample is truly represent 
parent population, its \ 0 must | Kpecte 
depart from the true \’ ; if the parent ps 


lation. Still, the sample sh 


‘ 


pattern ol stability which is the conseque ‘ a 


shape and stability of its parent populati Bec 
of this relationship, the sample may be lewed as 
skeleton of a complete specie normal distributi 
and the statistical method (which consists of 
tools developed from the intimate knowledge of 
statistical properties of the normal distributi 
may be viewed as a modern technique | hich tl 


outline of the body is reconstructed 


It should be pointed out that the ter s statisti 
universe or population, whe n applic dt tt uly 
ol industrial operations ire to he viewed as ti 


statistical universe or population of the values pr 
duced by the process. In other words, dependi 
on whether a statistical or an industrial aspect 
the ideas considered in the paper is emphasized, th 
two terms will be used interchangeably. Naturall 
even this compromise approach to the term univers 
assumes a very large number of values. In purel 
statistical language. a statistical universe or pop 
lation consists of an _ infinitely large number 
iN 2) of values produced by a stable system of 
chance causes of variation. A universe {or process 
so defined is never realized on the basis of mere 


sampling and thus can only be estimated 


lo return to Fig. 2, the horizontal bars on the 
bottom of the figure. bordered by the full heavy 
perpendicular lines, re apitulate the ranges of the 
four samples plotted above their scale of values 
The widths of the bars limited by the dotted lines 
represent the X + 30 of these samples. The X 
value of each sample is illustrated by the hollow 
circle with a dot in its center. 


(Continued next month) 
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\ and the area of the circle of intersecti 
7 2 rP * 
’ 
‘ee. | (13) A r ( r (2 rP P 
R 
Rearrangn terms Step 1 
\ 7 P. the penetration into the cevlindet “ 
» r_P > P p expressed in terms of P the penetral nt 
\ 2 
PrP p R flat piece by 
\ 
] od > { ‘ 
The equation for an ellipse is i 
where e is the percentage ¢ r due difke 
y 7 
0 ence In penetration in a evlinder and ) 
, 1, then 
= ye > i ), . 
and its area is aah. ( omparing this lo equation (2) 15) | I | Z 
the rrbitieee itis Is and e~ Can be neglected it e@ is small 
p , Compare the areas of intersection 
) ’ , 
i \ I 
R (9) and the cirele (13 
\ 
P (16) 2 rP (1) Pp? (] D 
2rP i 
R P 
= >rP — P 
ind the ajor aXis Is JR 
I, 2 rP Pp which can be solved for the percentage 
) ’ 
ind the irea of ellipse is 17) «l | 
‘ S 
. IR 
! 
\ 2 rF P2 } \ | yR and in terms of penetration 
1 
P=] fom 
o ) » i 
Step 3—Fig. 3 1S {| LR 
1 
Calculate that depth of impressior i at surt ’ | 
( ep pre on in a flat surfaces This is now transformed into a simple rrecti 
which has the same area supporting the penetratot Cacintilin Toe tin Backuoll aralcn walaw the + 
as that of the ellipse of ec uation (9). Since the ) ‘- ) 
} h I - ball penetrator, namely B, F and G. P,. the deptl 
equation of the spherical penetrator is . 
| of penetration in inches, is expressed in terms of 
(10 \ \ / I Rockwell hardness reading H 
ad tea Fie 3% X P’. Then (19) P 0.00008 (130 H 
Y Z I it Fr’) Zeer “a lhe correction A to be added to the measured hard 
. ness H. ona evlinder ol diameter 2R s “ \ 
The equation of the circle of intersection between 
“qué (18). 
the spher and the plane is equation 
» ) , 
(ll) Y 7 ( (20) h = 
0.00008 iR 
Therefore, the radius of the circle of intersection : , 
, Since 2r. the ball diameter. is 0.0625, it is possible 
expressed in penetration is found by comparing ; a ‘ ' 
10 mit to substitute for 27 and P in equation ( 2 
equa ions | ane ' an Is 
(05 (MOOR ; 
19) ¢ a 21) h= (130—H) (-9625 1 
i Z \/ 2 r LR 
1? ‘ 
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in Figs. 2 and 3. r is the radius of the 1/16-in. ball 


the depth of impression of the ball in the evlinder; } 


A spherical impression has been drilled at the 


evlindrical surface. 


the 


intersection of a flat and 
the radius al 


the circle of 


evlinder; P is 


between 


penetrator; R is 


is the radius of intersection 


the ball and eylinder; D is the distance between centers of the ball and evlinder: \ is the distance be- 
tween the center of the ball and the circle of intersection; C is the radius of the circle of intersection 
between the ball and the flat surface: P’ is the depth of impression of the ball into the flat surface. 
nich i irral 1 in the more conve ent | mrrectior it int diate depths so as to yon 
0.4 65] H 130 H tnese | rrect is s thly in prac 
OR Oo 100 Lice t turns ul i esults satistactorily 
{ the spherical correct Lol s used up to 
As r analysis ipplied to the superticia 
ibout twiee the dey f ed above ind the 
ales | Lh | and the correction. te lve 
7 il rre i sed tor rreatet 
d is 
fepths 
9 0.2 1403 +H lOO —— H 
Ai (nM) how) ° 
_ : , Round Work Correction 
ippl for Conical Diamond Penetrator 
how “e - 
H Step 1—Fig. 5 
2K Loo 
, lhe equatior ot the ae - 
he s 1 shape if the diamond pene 
3 \ 1) \ 
itor pres ts a} re r\ ilved problem ina il 
SOLVE with th Pollowing procedure I he puatior tne i tra 
irst. find the correction to. be applied if the | \ J p 4 { O60 dee 
Hamol etratol Ss purely onical i shape D\ ind tar 
the same steps sed for the ball penetrator he \ 5 \ 
solulior Since tl {iy { the actual penetrator - : 
| SOT quati r x 
spherical, an additional correction must be take! 
to ace t Phe rrection tormula lS) tor a 2) \ l) KR ) 
all penetl ior should ie used lor depths I pene bher ! re 
tration tess than o. which 1s the depth at which 2) \ R \ 1) R \ i) 
niv the spherical ip is penetrating the material 
xy substil is fo ruatior ; the ec on 
that is. the point 1 tangency between the cone bstituting r \ i | juati ;, 
rt thie Co ( rea rt tl! ( | rT] 
ind the sphere Kor large depths of penetration ' nta : t nical pene 
| trator becomes 
the correction formula for a purely conical pene 
trator can be used. merely subtracting the ictual Zi ) / 
listance 1 the mical point from the spheri »iD | 1) R \ 
tip _ | , 
There will be a small intermediate range I ) 1) R 
depth ft penetratior where the circumference of 


the impression lies partly on the spherical Ip and 
partly mn the cone. In this cas the correction will 
he I | *T tI } » 
be somewhere between the spherical and mica 
orrecwiol hese rrections are obtained by cal 


small 


formula. and for large de 


ulatine corrections fo1 depths from th 


spheric al correctioi 


trom the conical correction formula. and then choos 
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vhen } is small co ur R 

t is then poss ble to s stitute quation 2 
ind secure the equat the tersection be 
twee the one an inder in ter s of penetration 


es) 












































Fig. 4. Shown here is a conical impression at intersection of a flat and evlindrical su ( Ii 
bigs. 5 and 6, r is the radius of the spheroconical penetrator (0.0079 in.) : R is the radius of th vider 
P is the depth of impression of the cone into the eylinder with the spheroconical radius of zer cone 
penetration only; ¥ is the radius of the circle of intersection between the cons nd evlinder; D is the 
distance between point of cone and center of cylinder: \ is the distance between the point of the cone 
and the circle of intersection; d is the depth of impression of penetrator into eylinder: dis actu lepth 
of penetration in flat piece; P is depth cone would have penetrated; P, is the distance from nt of 
cone to point of tangency between sphere and cone: d. is distance from bottom of sphere t nt of 
tangency between sphere and cone; C, is radius of circle of intersection when depth of penetrat t 
pol of tangeneys between sphere and cone. 

y-pP d from | \ 


Step 2 


Rear i! I = 


Since 5P is s1 ill compared to R, | | 
in be transposed from numerator to denominato1 
hy char t ind equation 29 
hecomes 
st) 
P ] 
The equation tor an ellipse is 
| 


ind its area is mab 


Then comparing to equation (30), the minor axis is 
»D 
) 
I 
i P | rr 
ae tt 
ind the major axis is b »P 


and the area of the ellipse is 


»P 
> > > 
\ aP? |] 


2R 
Step 3—Fig. 6 
That depth of impression in a flat surface which 


has the same area supporting the penetrator as that 
of the ellipse of equation (31) is now calculated 
Since the equation of the conical penetrator is 


32) \ Z AG 
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he equatior 


[herefore, the rad 


xpressed i! 1) 
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ind P I 
ind ‘gl P 
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ol penetration 1! the 


equivalent depth in th 


Round Work Correction 
Using Diamond Spheroconical Penetrator 
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end ol the cone dept pr’ 
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F \D HAS BEEN defined for spur gears as infinity 
“Ince the he lix angle is ZeTO. inh W hic h Case ally Linve 
passing through two corresponding points on the 
gear tooth face, should be parallel to the axis of 
rotation of the gear 

Lead and the Broaching Operation—Spur. 
Broaching of spur internal gears with the desired 
zero helix angle is dependent upon: the alignment of 
the puller end and the follower mechanism of the 
broaching machine, 

The alignment is best checked by a master align 
ment bar which is the same length as the broach and 
of a constant diameter throughout its full checking 
length and whose ends are a wring fit in the puller 
and in the follower locating diameter. The align 
ment bar simulates the movement of the broach as it 
passes through the work: as the alignment bar is 
eveled through the length of the cutting stroke of 
the broach. indicators contact the alignment bar at 
points 90 deg apart. and any deviation from a zero 
reading is noted. Steps must then be taken to prop 
erly align the puller and retriever mechanisms. 

Another factor is the perpendicularity of the axis 
of the broach to the face of the fixture upon which 
the location and broaching force is taken. This is 
checked by the use of a close-fitting sleeve on the 
master alignment bar carrying an indicator which 
sweeps the locating face of the fixture. Axial loca- 
tion of the sleeve on the alignment bar is maintained 
relative to the fixture by riding on a_ bushing 
clamped to the alignment bar by a setscrew. 

Nicking of parts on the locating face because of 
rough handling. chips under the locating face dur 
ing the broaching operation, and badly indented 
locating faces on soft fixtures will result in an off- 
lead inspection report. 

Broaching of several narrow parts at one pass of 
the broach will result in an off-lead condition if the 


parts are not processed with all faces parallel. Most 


Presented at the Twentieth Annual Meeting of 
American Society of Tool Engineers, March, 1952. 
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internal geat plants orind either one th s 
of the gear locating faces to insure para 

B | | 

yroaching of parts on a horizontal 


out full support of the broach in the foll 
anism until the last tooth is « omple tely tl ig 
part will cause the broach to drop slight 


mayor diametet finishing teeth are pass nrou 











CHECKING ARBOR 
4 0.0. LOCATING 











Fig. 5. Direct pitch diameter location is 
preferred since an involute check can be made 
immediately after the broaching operation 
without the necessity of further machining 
operations which may allow errors to creep 


into the check. 


the part as the broaching force is zet it that 
point. During the tooth generating cycle. th 
broaching force may be 20.000. 40.000 60.001 
pounds, dependent on the size of the gear: this 
force holds the parts firmly against the face of th 


fixture. It is highly desirable to control the 


for alignment throughout its entire cvcle with the 
use of a rear follower support, whether a horizontal 


or vertical broaching machine is used. 
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properly supported parts which dish under the 
whinge id will result u i tapered tt-lea 
h. s he part returns to its normal Hat 1 
the tremendous broaching pressures 
ré 
ishing xtures are lett sol \ K 
( 9-40) il I le pen through w i 
ach passes lhis hole is bored slightly large! 
tn sl ing hole in the part and the fixt 
roache lhe broach and the puller are provided 
iting Hats which insure alignment of ict 
and tt supporting teeth in the fixture 
I o Cy 
Lead and Helical Internal Gears 
Prior to the broaching method | ! pletely 
sning ternal gear teeth, one of the majorl prob 
sol | duction of helical gears with appreciable 
e wiatl where large batteries of gear s ipers 
re used is the niformity of leads 
With 25 or 30 gear shapers generating the same 
ternal gear. theoretically 25 or 30 different leads 
re produced, th ff-lead condition varying with 
t ri ub accuracy f the lead guide mechanisn 
1 the number of production cycles to which th 


ead guide has been subjected: this in turn dete! 


ines the amount of wear and the necessity of re 
placement { the lead cuide. 

\fter the shaping operation, the internal geat 
teeth were shaved on gear finishing machines. As 
he gear finishing cutter is inherently not cor 
sidered a heavy metal removal operator and it 


ismuch as the internal gear shaving cutters were of 


unusually small diameter. as compared to sha\ 
ing cutters for external gears, leads of the internal 
gears wert ‘t corrected as effectively as that pos 
sible on external gears. When unusually high cor 
rections were necessary for off-lead. shaving cutte1 
life was appreciably reduced, further adding to the 
cost per piece ol this operation 
This off-lead of the 


have caused end-bearing of the teeth in the assembly 


internal gear which would 


with resultant noise, fatigue. and wear was alleviated 
somewhat by the fact that the external mating teeth 
could be shaved with an elliptoid or crowned tooth. 
that is. with teeth slightly greater in thickness at 
the center of the face of the gear than at the outet 
edges, compensating somewhat for the off-lead teeth 
generated by the shapers and not fully corrected by 
the shaving operation 
Lead and Broach Manufacture—Helical. 
The problem of lead then became one of developing 
i metal-removing operation producing uniform 
leads. Broaching satisfied this condition, for all th 
helical internal gear broaches were made from a 
master lead bar, and the broaching machine was 
equipped with lead bars having the same desired 
lead as the broaches 


Broaching with a master lead bar consistently 
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In checking off the OD of the part 
slight additive 
preparator OD 


Fig. 6. 


in a pot chuck type 
errors may be made in the 


fixture. 


turning Operation since runout in the turning 
arbor or chuck will be re produced on the part. 


produces helical interna ears wilt leads correct 
with i range ot U.UUUOU to ULOO0 iverage with 
i Variation of U.UOUd) 1 () 0000) iiximum 

In the manufactur f a hel il roach, a mastet 
reference lead bar 1s firs round ! i eared head 
Ly pr of helical spline ie! nis eference lead 
ir is caretully hecked Is the neremental 
nethod of checki the checking indicator 1s 
noved axially bv a ilated int dependent 
pon the ingle throug! h the lead bar is rotated 


about its axis 


Work lead bars are 1 sround from the master 
reference lead bat 1} work lead bars actuate the 
broach as it passes under the grinding wheel, in 
suring the desired accurate and form leads on the 
broaches 

Double and « ike-up nuts are used in the 


pp 
lead bar guide bl 


CK vnc 


h actuates the lead bar. 
eliminating the possibility of back-lash between the 
suide block and the lead il the master referenc 
lead bar is stored the lead bar library and is 
used only to produce work lead bars After the 
finish spline grindi perat broaches are in 


spected for lead on a standard lead checker to pre 
{f any lead errors due to any 


other operating condl ns which might arise 


clude the possibility 


Lead and the Broaching Operation—Heli- 


eal. Broaching of helical internal gears with the 
desired helix ingles requires all t precautionary 
neasures ol iligning the cI f fixture, and 
broaches. together with proper pre iration ot the 


veal blank as outlined lor internal spur gears, 


boy heli il cears. the iste! iignment har lor 


checkil 9 the broachi nachine ist be provided 
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with a master helical checking groove ground from 


the master relerence le id bal used to produce the 
work lead bars in broach manufacture. This check 
nust be done after the machine puller 


echanism have been proved to be i 


ne Ope ratior 
ind follower 


ilignment 


Spacing and Master Index Plates 


As the internal gear meshes with its mating gear 
the accurat spacing of the teeth will have a direct 
effect on the quietness of the gears. The spacing 
of greatest concern is the tooth-to-tooth spacing, 


which is held to a minimum with the broaching 





INDICATOR TO CHECK AXIAL 
ALIGNMENT AND LEAD 











INDICATOR TO SWEEP 
CHECK FACE AND 
PILOT BORE 


ALIGNMENT BAR 


REAR SUPPORT 











Fig. 7. A master alignment bar fixture is 
used to check the axial alignment and lead. An 
indicator sweeps the check face and pilot bore 
for locating purposes. 


method. Since broa hes are spline eround. using 
master index plates 12 in. in diameter whose tooth 
to-tooth error seldom exceeds 0.0001 in. As most 
broached internal gears are smaller in diameter than 
the index plates, spacing errors of the broach are 
decreased by the ratio of the diameter of the index 


plate to the diameter of the broach. 


Size 

Broach grinding tolerances are usually 0.0002 in. 
over pins, resulting in a broach tooth thickness 
size control of approximately 0.0001 in. on circular 
tooth thickness, varying with the pressure angle. 
In the life of the broach. a part tooth thickness 
tolerance of less than 0.001 in. is easily maintained 
since there is no cam back-off of the broach teeth. 

If it becomes necessary to recondition broaches 
by spline grinding and reducing the tooth thickness. 
this can usually be done within the part tolerance 
for backlash. In the event further size reduction is 
necessary, the mating external gear can easily be 
held to its low limit within very close tolerances. 
indoubtedly be finished by the gear 


shay ing pros ess, 


since it will 


Broaching reduces any setup errors associated 


48 





with other methods 
since the size accu! 
knowledge that the s rts 
in be depended up 


aes some re ihe 


Broa hing nte! 


desired size usuall i yt) 
ire blank. which ss 
i retaining bush 


pansion of the pat 
pressures ind because 


he cutting action 


Concentricity 
Broached interna 

tricity since th 

Parts not normalized 
centric after broac] 


1 


during the proa hit 


Coolants 


The two basic req 
ternal gear broachi - 
cation and that it facili : 
tion is necessary to pro 
corners on the inter: 
the involute form. Ar 
tooth corners will result 
on the parts. Insufh 
cause metal pick up 
sides of the teeth of th 
obtuse side of helical bi 

As in all automati 
tions, chip removal f1 
broach is de pe ndent uy vas 
flow of coolant upon th H 
must be such as to pr 
the cutting face of broach t so that 
flow will be sufficient to 1 

\ ring-type coolant pipe ar 1 the 
1<-in. holes drilled at a 45-deg l 
converging flow of coolant 
chip off the broach. Whe 
the material being broached results 
ing to the broach de spite tl ishir cl ti 
coolant, brushing the chips { 
by hand or by the use of a wire brus! 


necessary. 


Savings with the Broaching Method 
The following is an examp! f t} sa 6 


ble with the broaching met! I el I 
production: 

\ manufacturer of overdrive units 
single ram broaching mac! s. a batter 1] 
shapers, and 4 internal gear shaving ma st 


meet the scheduled production of 2000 units per day 


(Continued on page 60) 
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Tooling With Standard Drill Jigs 


By Lloyd L. Lee 











‘ 
STANDARD DRILL jigs have been in use for many ly wedged in the sid f the fix sushings 
ears and are, perhaps. better known as pump jigs. Phe spring-loaded 1 | e operated by a 
from the operating action, which consists of mov crankshalt or, as sl . by means of 
ng a handle up to raise and down. to lower th eccentrhl ears In t ise, iW ears are linked 
bushing plate together by side plates h gear has a shaft hol 
[hese jigs consist of five units, a base, a bushing bored eccentrically h the pitch line and the lower 
plate, guide bars for maintaining alignment betwee cear is keyed to the ral shaft. The upper gear 
the bushing plate and the base. an operating handle s Iree to rotat i) ts shaft which is mounted in 
and a locking mechanism fo1 holding the part in 1 voke, which in tu SEC the uidepost \ 
position between the bushing plate and base. There compression sp! h s the entire assembly to 
ire several operating mechanisms in use. roughly vether and is adjusted t cert pressure on the work 
when the gears al l seal Posiluo! 

: Movement of the irs past center as shown in 
the open and closed positions |. effectively 
locks the mechanis! ecaus f the toggle action. 
This design allows ar desired Clamping pressure 

Thar ymbined with sufth t travel id and unload 


the work. and is ve 


There are several s s for this type of jig and 


A Fig. 2 Eccentric gears are used to operate 
dias g. <. gei per: 
pad this spring-loaded drill jig. 
OS 
tht + ones NN Lau 








SECTION A-A CLOSED HALF OPEN 








Fig. 1. A simple drill jig using the rack and 
pinion type of operating mechanism is shown 
here. 
divided into two types: the rack and pinion, an 
the spring-loaded crank or eccentric type 

The rack and pinion is very satisfactory in com 
bination with a suitable cam locking means. Fig. | 
shows one of the simplest of this type. The operat 
ing handle is mounted directly on the pinion shaft 
which meshes with rack teeth cut on the guideposts. 
Mounted on each end of the pinion shaft. and inte- 
gral with it, are hardened bushings. Rotation of 
the shaft brings the bushing plate down against the 
work, which stops the downward travel of the guide- 


posts. Further pressure on the operating handle 





tends to roll the pinion shaft upward until it is firm 
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PLAN VIEW 
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SIDE View O(a 
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Fig. 3. (left) The heavy lines here show the adaptors and the light lines represent the standard jig. 
Note the approximate locators which here consist only of four pins. Fig. 4 (center) Shown here is a 
two-post jig laid on its back with a bushing plate attached to what would be the front of the base. Fig. 
5 (right) This is a typical design for a pump jig for use on a drill press. 


they are available in a wide range of sizes from the 
Mijit jigs, with a working surface barely a couple 
of inches square. to the larger jigs up to twenty o1 
thirty inches in length. Some users, however. feel 
that the larger jigs are too heavy for efhcient opet 
ation. 

One of the basic advantages of all standard jigs 
is the fact that by changing adapters, or locating 
devices, and changing bushing plates, the main part 
of the jig is salvageable, therefore permitting its 


economical use for comparatively short runs. 


Selecting a Jig 


In deciding upon the jig to use for a given part, 
the first step is to determine the overall dimensions 
of the part and the location of the holes to be drilled. 
Wherever possible, if the part can be loaded easily. 
a jig with the clamping posts on center line should 
he selected, since the strain on the jig is not as great 
as in the post in rear type, and a lighter, and con- 
sequently less expensive, jig can be used. With the 
posts in the rear type, a much larger piece can be 
put in place, providing the drilling pattern is within 
the area of the bushing plate; and if the part ex- 
tends over far enough to interfere with the oper- 
ation of a side handle, these are available with han 
dles operating from the front as shown. 

If the jig is to be used on an indexing table, a 
single post type lends itself to the wedge shape. 
which conserves space. Templets and scale layouts 
for ease in determining the above features can be 
obtained from most manufacturers. 

Having decided upon the type of jig to use, the 
simplest tooling usually consists of a preliminary 
locating device on the base, and a precision locator 
mounted on the underside of the bushing plate. 


where this is possible. This is only a precaution, 
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because most jigs of this type are very accurately 
machined and the clamping posts are carefully fit 
ted to act as guideposts. However. like any machin 
part. wear does eventually occur, and pla ng loca 


tors on the bushing plate insures absolute accuracy 


An example of this construction is shown in Fig 
}. The heavy lines show the adaptors, and the light 


ig. Note the approxi 


lines represent the standard 
mate locators which. in this case, consist only of 
four pins. When the clamping handle is moved 
down, the V’s on the top plate relocate the part and 
slight pressure on the handle actuates the clamping 


and locking mechanism. 


Another design, Fig. 4, shows a two-post jig laid 
on its back with a bushing plate attached to what 
would be the front of the base. The bushing o1 top 
plate is provided with a locator button and actuated 
as a vise jaw to clamp the part. A locating and 
rest button is located on the base which is now in 
a vertical position. 

The drawing in Fig. 5, a typical design for a 
pump jig, is self-explanatory. 

\s will be noted, these sketches show very small 
parts, but the principle is exactly the same for large 
pieces, the part itself determining the size jig to be 
used. It can readily be seen how toolroom and en 
gineering hours can be saved and total tooling costs 
cut down considerably by using this type of drilling 
fixture, and under present conditions this is no small 
item. 

Naturally, there are jobs that are not suited to 
this type of jig, particularly parts which have holes 
drilled in several sides where the box jig is superior. 
since pump jigs are not too successfully tipped 
around, However, the number of jobs which can be 
successfully done on this type of jig is large and 


study will usually develop a simple application 
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Metal Cutting Temperatures 
and ‘Tool Wear 


Part Il 


By A. O. Schmidt 


RESEARCH ENGINEER 
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# AN ANALYSIS of different tool wear characte in. of material before a crater like the one shown 
stics in various types of sintered carbides used in Fig. 10 would appean 

in steel turning. Trent (8) advances an explanation \ tool shape as shown in Fig. 11 will diminish 
for tool-tip temperatures. At the slower speeds the the amount of tool wear and also reduce the cut 
clean chip slides over the top surface of the tool. ting forces. Since the time it was proposed in 1944 
tending to weld onto it, and forming a built-up edge lL). this principle has been adopted quite widely 
Oncoming new chip material is then formed over in the United States and, among other things. has 
the built-up edge and touches the carbide at a point ilso been included in Russian industrial tool stand 
of higher temperature which has been caused by irds (9). Tests with this tool shape under other- 
the friction between chip and tool. At this point wise identical conditions brought out that tool wear 
the chip welding tendency disappears and the chip is decreased because of the beneficial effect of the 
proceeds along the tool face a short distance until positive rake angle behind a narrow ridge formed 


a temperature in the surface layer of the tool of 
2370 deg F has been reached. This is the tempera 
ture at which an alloy. having a lower melting point 
than either the steel or tungsten carbide. forms 
between the chip and the tool. The forming and 
wiping away of this alloy is postulated to be the 


mechanism of crater formation on the tool face. 


Faster Cutting Speed Preferred 





At faster cutting speeds a larger cratering effect 
can be observed due to overall higher tool tempera 
tures. This increased tool temperature lets the 
cooler chip slide over the top surface without chip 
welding tendencies and no built-up edge appears. 
The temperature on and near the top surface of the 
tool increases progressively behind the cutting edge 


due to friction and eventually reaches 2370 deg F. 





The phenomena discussed by Trent have been 


observed in steel milling tests and Fig. 9 shows a 


Fig. 9. (top) Carbide cutting tip with nega- 
tive rake angles after milling 10.8 cu. in. of 
angles which had been cutting SAE 1020 steel at a steel at 130 fpm cutting speed. Small particles 

' on blade face are remnants of built-up edge. 


tungsten-titanium carbide tip with negative rake 


cutting speed of 130 fpm. Remnants of the built-up 


edge are clearly visible near the cutting edge. When 20, Chottom), Carl tp with mexatine 
the same amount of identical steel was machined at 1385 fpm cutting speed. Depth of crater 
at a cutting speed of 1385 fpm using the same depth is approximately 0.015. 

of cut and feed per tooth. the carbide tip was by a negative rake angle at the cutting edge. Figs. 
cratered. This crater of 0.015-in. depth can be seen 12 and 13 can be compared to Figs 9 and 10. 
in Fig. 10. The amount of material removed was since thev have each gone through the same opera- 
10.8 cu in. A decrease in the cutting speed to about tion milling 10.8 cu in. of steel and it is clearly, 
600 fpm would permit the removal of about 200 cu visible in Fig. 13 that much less cratering took 
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Fig. 11. Cross sectional diagram of carbide 
tip in a plane normal to axis of rotation. The 
negative ridge at the cutting edge is ground on 
a carbide blade placed at a positive rake angle. 


place. Fig. 11 can be considered as a cross-sectional 
diagram of tips in Figs. 12 and 15. 

The influence of the tool-tip temperatures upon 
tool life was investigated by Schallbroch, Schau 
mann and Wallichs with a tool-work thermocouple 
(10). They established that even comparatively 


slight increases in temperatures at the cutting edac 
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Fig. 12. (top) Carbide cutting tip (Fig. 11) 
after milling 10.8 cu in. of steel at 130 fpm 
cutting speed. Workpiece material adheres to 
positive radial rake face of tip. 


Fig. 13. (bottom) Carbide cutting tip (Fig. 
LL) after milling 10.8 cu. in. of steel at 1385 
fpm. Crater is less pronounced than crater in 
Fig. 10. 


considerably reduced the tool-life of HSS tools. 
The same is true for carbide tools and a simple, 
reliable method of determining the temperature 
conditions in the tool will be of great help in 
establishing valuable metal cutting data. Thermo- 
electric temperature measurements and thermocolor 
temperature determinations give a very good indica- 
tion of the temperature conditions in the cutting 


tool: an electrical analogy will permit further 
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Fig. 14. (above) Effect of cutting speed on 
total amount of steel, SAE 1020, removed be- 
tween grinds of carbide blade. Depth of cut, 
0.150 in.; feed per tooth, 0.010 in. 


Fig. 15. (below) Test bar used in tool life 
tests plotted in Fig. 16 at 7500 and 15000 fpm 
cutting speed. 





examination of the relationship between the various 
temperature zones in the tool. 

Several practical implications of the tests dis- 
cussed here are as follows: To obtain the best pro- 
duction results, faster cutting speeds are to be 
preferred because of shorter machining time and 
better surface finishes. Heavier feeds are also 
desirable because their use entails shorter machin 
ing time. Faster cutting speeds and heavier feeds 
result in lower workpiece temperatures. On the 
other hand, faster cutting speeds and heavier feeds 
effect higher tool temperatures, a primary cause 
of tool wear and failure. and thus a very definite 
limit is set for these two factors. 

Further, if the chip becomes too coarse it might 
also fracture the tool tip due to the greater forces 
exerted. Conversely, fine « hips ot 0.003 itn. or less 
will cause much more abrasive tool wear than 
coarser chips. Rake angles will influence tool forces 
and chip flow and should be selected with discrimi 


nation. Negative rake angles are usually necessary 
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ly when additional strength must bx provided at 
cutting edge of a carbide tip. However. a nega 
ridge superimposed upon a tip positioned at a 
sitive rake angle will furnish added strength 
sult in less tool wear, easier regrinding and bette 
laptability ol carbide tips. 
How cutting speed will affect the tool lif 
ingsten-titanium carbide teeth, expressed in cubic 
hes ot chips removed pel blade. can be seen i 
14. SAE 1020 steel of 180 Bhn was face milled 
0.150-in depth of cut and 0.010-in. feed pel 
oth until either average wear of 1)4.-in. width 
ppeared on the peripheral clearance surfaces of 


he blades or until failure by breakage occurred 





Fig. 16. Progressive wear on a_ tungsten- 
titanium carbide blade when milling 300-Bhn 
steel work-pieces. (Cutting speed, 428 fpm; 


feed, 0.0115 ipt. Each pass was 1'% in. wide, 
12 in. long and 0.125 in. deep. See Fig. 18 
for section and position of blades shown in 
photographs. Number in left hand corner indi- 
cates the number of passes completed. Arrows 
in 9 show 1/32-in. wear in 13 peripheral wear 


of 1/16 in.) 


whichever happened first. Best results. i. 120 
cu in. of chips removed, were obtained at 600 fpn 
cutting speed, leaving a wear mark of 445 in. on 
the periphery which could be removed easily by re 
grinding. The same carbide tips would fail soone1 
by abrasion after having removed a lesser volum: 
of chips at faster cutting speeds, due to increased 
wear at the higher tool temperatures. At slower 


cutting speeds tool failure took place more fre 
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Fig. 17. 
titanium carbide blade when milling 400-Bhn 
steel workpieces. (Cutting speed, 130 fpm; 
feed, 0.0045 ipt. Each pass was 1'2 in. wide, 
12 in. long, and 0.125 in. deep. See Fig. 18 
for section and position of blades shown in 
photographs. Number in left hand corner in- 
dicates the number of passes completed. Ar 


, - ‘ » 
Progressive wear on a_ tungsten- 


rows in 9 show 1/32-in. wear. 


ruently by flakir nd chipping of the carbide tip 


Very fast cutth speeds usually result in more 
rapid ibrasion and failure of the tool whether it 
be made of HSS or carbide There are cases in 
which faster cuttu speeds than those venerally 
recommended for either tool material are benefi- 


cial, mostly in milli 


The test bar used in 


light cuts. 
nilling tests of Fig. 14 at 
7500 fpm and 15,000 fpm cutting speed is shown in 


Fig. 15. Although o1 


omparatively 


ne cut of 0.125-in. depth 


was taken at 15.000 Ipm cuttin speed across the 
test bar 4 in. long and \% in. wide. the 8-in. cutter 
with 10 carbide blades had completely failed. The 
test ) surtat =] i I emperature was 
ve high soon alt it was started: it actual 
lv was clowil red hot and the cutter itself looked 
like a rotati lowt 

lhe general recommendation | roma hining mild 
steel with carbides in regar« cutting speed is 
isualiv between 500 and 800 ip with a feed be- 
tween 0.006- and 0.020-in. per tooth. Ligher feeds 
ire used together h the faster cutting speeds 
when shallow cuts a e take ind when better 
surface finishes a ( |. The heavier feeds and 
slower cutti S I ised roughing cuts 
= light metals s I iS Magnesiun ind alumi- 
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num allovs machine much more easily and with 


lower tool temperatures, it is possible to use much 
faster cutting speeds and still obtain very. satis 
factory tool life. 

When machining harder steel workpieces. the cut 
ting speeds and also the feeds are usually reduced 
for best production results. since more wear and 
often fracture of the tool tips will occur. Contin 
uous wear on one carbide tooth of a milling cutter 
is shown in Fig. 16. The workpiece milled was SAI 
£150 steel of 321 Bhn. A similar wear pattern was 


established when testing workpieces made of SAT 


eS 


~ 








Fig. 18 Facemill cutter with carbide blades. 
In the enlarged section peripheral wear sim- 
ilar to that illustrated in Figs. 16 and 17 i- 
shown. Specifically, 1/32-in. peripheral wear i- 
indicated at which point the cutter should be 
resharpened. 


1055, 3140, 4335 and NE 8745 steel. all heat-treated 
to about the same hardness of 300 Bhn. After the 
Oth pass the peripheral wear was usually 14.-in. 
wide, At this time a carbide cutter should be re 
ground, since further wear occurs more rapidly and 
frequently entails breakage of the carbide tip. In 
testing the same materials, but of 200 Bhn. under 
identical conditions, it was possible to make an 
average of about 14 passes before the wear on the 
periphery of the cutter had reached a '4.-in. width 

When these materials were heat-treated to around 
100 Bhn and tested with identical cutters and also 
the same feeds and speeds. hardly one pass was 
completed before failure due to fracture. Only by 
reducing the cutting speed to 130 fpm and the feed 
to 0.0045 ipt was it possible to extend cutter life. 
See Fig. 17. Chipping of the carbide blade still 
occurred occasionally, but this condition could 
have been improved by changing the grade of car- 
bide. For these harder materials a tough and more 
shock-resistant grade of carbide would have given 
better results than the general purpose steel-cut- 
ting grade which was used. 


Harder materials demand higher requirements of 
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rigidity in the machine and workpiece set-up its 
These factors taken together make necessary 


engineering attitude towards almost every new pr 


duction set-up until a point has been reached 
which optimum tool life and production, and tl 
lowest cost. have been reached 

The following points regarding temperatures 


machining operations should be considered 


|. The tool-tip temperature is the most imp 
tant temperature value in the complex thermal sta 
of a metal-cutting operation 
2. With an increase in cutting speed, tool-ti 
temperatures increase and workpiece surface te) 
peratures, after machining, decrease 

3. With an increase in feed, tool-tip tempe1 
tures increase and workpiece surtace temperatures 
after machining, decrease. 

1. Workpiece surface temperatures, alter machi 
ing. average chip temperatures and tool temper 
tures all increase with an increasingly negative 
rake angle. 

». After a certain time of operation, tool wea 
will bring about larger cutting forces, which in 
volve greater power consumption and also higher 


temperatures in tool and workpiece. 
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a AND pneumatics are not only very in ly available compressed air is used where hydraulics 
ortant industrial applications of the past but are might be better adapted. and vice versa, Certainly 
lestined to be of even more vital concern in the availability is one of tl portant factors of selec 

future Ihe development ol applications has been tion 

it an accelerating pace and there seems to be littl The two are often used in combination in one 
loubt that this acceleration is to continue. As can ircuit. or as parts of the sam chine or process 
e substantiated by looking back twenty years. in \ description and analysis of a number of single 
lustrial hydraulics and pneumatics today enjoy a element and combinat rcuits (air or other gas 
greater proportionate use in all machinery than was used with oil or water \ serve to illustrate where 
the case two decades ago. ind under what circumstances each is best called 


Dollarwise, industrial hydraulics comprises less upon to Tunction 


han half of the entire field of hydraulics. Furthet Fundamental Mechanisms. Figure 1 illus 
nore, the vast majority of industrial applications trates 15 fundamental mechanisms of a multitude 
calls tor pump hvdraulics. which will not be dis of possibilities, by which cylinders may be used to 
ussed here transmit power. With the accompanying captions. 
most of the applic ity s are selt-e <planatory 
Selecting a Drive D illustrates the use of fluid in an economical 
Usually hydraulics and pneumatics are not com manner. This basic movement will be enlarged upon 
petitive. They are so dissimilar that there are few later. A is interesting in that both the forward and 
problems of selection between them which cannot return piston stroke result i ni i clockwise move 
readily be resolved, all factors considered. with a ment of the ratchet wheel \ shows four definite 
positions ol the actuate ember obtained by use 


clear preponderance in favor of one or the other 


Bec ause one ot the two sources of power is not read} ot two evlinders \l| the movements illustrated 
in this figure may he tained by simple applic a 

Presented at the 20th Annual Meeting of American 
tions of standard s if r double-acting cevlinders 


Society of Tool Engineers, March, 1952. 


Fig. 1. Applications of cylinders to provide fundamental mechanical motions 
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Fig. 2. Air-actuated toggle clamp. 


Design and Cost. The tool engineer is faced with 
more than merely designing devices to meet manu 
facturing requirements. He is often called upon to 
design tools quickly, for comparatively short runs, 
and within a limited budget. In the application of 
any form of power, he should consider the cost pet 
unit of energy. This consideration becomes a majo 
or minor one depending on how much energy is 
used over the period that the machinery in question 
will presumably function before it becomes obsolete 

Generally speaking. compressed air is one of the 
more expensive sources of energy. This is true be 
cause, at the pressures ordinarily used in the shop 
compressed air has lost important quantities of heat 
in the process of being compressed. Quite apart 
from the heat and pressure lost in exhausting wast 


air, there is also a loss of heat and pressure in the 





he ~ 


Fig. 3. Combination of toggles, guide link. 
and Class 2 lever. 











process ol being used There is an old rule of 
thumb, which has been used repeatedly over the past 
40 years, that compressed air costs five times as 
much as electrical power as most commonly used in 
an induction motor 


Here are some dollar and cents figures which may 
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t 





some indication of the omparative cost 


| 


tween electricitv and compressed alr as source 


powel (Assume that 


a) Electricity costs two cents pel kwh at 


electric motor driving the compressor 


D Five cubic leet ol tree all ire con presse 
seven atmospheres pel hp of the el 


motor 


\ir is used usefully at near line pressur 
also is expanded usefully down to nea 
mospheri pressure 

d There is no electrical loss beyond 90 pe 


efhciency of electric motor 


With these assumptions, air will cost 0.5 cents 














Fig. 4. Roller wedge mechanism for actuat 
ing a plunger. 


each 100 cubic feet of free air. ¢ ompressed All 
cost about 3-14 times as much as electricity. H 
ever, air is not frequently used economically acc 
ing to assumption (c). Therefore, the old rule 
thumb of five to one is not a bad ipproximat 

Perhaps the comparison between compressed a 
energy and oil hydraulic energy would be ov 
simplified by applying an 80-percent pump eflicie: 
factor to the previous figures, but this more or les 
arbitrary efficiency would indicate that compresss 
ir is 2.6 times as costly as oil hydraulics, This lat 
ter comparison was made on the assumption that 
important part of hydraulics today is saddled wit! 
the loss in use which is inherent in the accumulator 
If there is no accumulator in the system, air might 
well cost four times as much as hydraulic energy 

[he comparisons just drawn lead perhaps to sur 
prise at the tremendous amount of compressed ai! 
used throughout industry and particularly in th 
shop. The answer, of course, lies in the versatilit 
of air, the simplicity of its application and the fact 
that air in many instances is not used in really larg 
quantities, 

One of the great virtues of compressed air is its 
economy as stand-by energy. Once the compressed 
air has arrived in the shop line system, it stands b 


at no cost (the costs given above include all losses 
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| HE RELATION between carbon content and ability 
of boron treatment to increase hardenability has 
been cited above. This relation is recognized, but 
its spe ific effect on carburized work is still some- 
what controversial. Many variables contribute to 
interpretation of tests, and the results observed have 
been scattered. Research has established that this 
relation between carbon content and hardenability 
effect (Grossman multiplying factor) of boron is 
linear, at least up to carbon of about 0.90 percent. 
This is shown graphically in Fig. 5 in which re 
sults of several investigations have been plotted by 
Raher and Armstrong. The following formula ex 


presses this relation 
} | ld (.9-C) 
in which F 


multiplying factor for boron 


treatment 


( carbon content in percent 


In the medium carbon grades this is relatively 
unimportant since this factor is included in the 
hardenability information on the basis on which 
the steels are selected, It is of major importance, 
however, in considering the carburizing grades. 

Opinion differs on the required hardness of car- 
burized parts. The surface must, of course, be 
hard, although reduced surface hardness, if due to 
austenite retention, may be satisfactory or even de- 
sirable. Core hardness. however. is controversial as 
shown by the wide range of automotive practice. 
The core must have sufficient strength to properly 
support the case, and should be soft enough to 
avoid the high residual tensile stresses often result- 
ing from extreme core hardness. 

The relation between carbon content and boron 
effect results in the boron carburizing steels ex- 
hibiting excellent hardenability of the core. but 
questionable properties in the outer region of the 
ease. This has resulted in widespread reports that 


boron steels are subject to excessive distortion, and 
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a few instances where surface hardness could 
be met. 

Core hardness can be quite satisfac torily handled 
by care in selection of carbon content. Use of a 
carbon range of 0.13 to 0.18 percent has, in most 
cases, been quite successful in reducing core hard 
ness to normal levels and in reducing distortion 
the level of previous steels used. Dimensio: 
changes are sometimes different, the principal r 
sult being greater shrinkage of internal openings 
such as bores of gears, but these changes can be 
allowed for in machining. Pilot runs should be mad 
to determine any necessary modification of gree: 
dimensions (dimensions prior to heat-treating 

Case hardness is a more difhicult problem. Fi 
6 and 7 show Jominy hardenability of two steels 


1118 and 41B18. of similar analysis except for 
| 
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Fig. 5. Relation between carbon content and 
the hardenability effect of boron. 


boron treatment. Hardenability curves were mad: 
at the surface and also at various depths below th: 
surface, representing different carbon contents. At 
the surface of the boron-treated sample (carbor 
0.95 percent) no increase in hardenability results 


from the boron, as shown by comparison with the 
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}] 18 samplke 


At carbon concentration of 0.85 pel 
ent and lower. definite effect of the boron treat 
ent is evident 
Fie. S&S shows the result of the comparison of 

four pairs of steels. each pair containing a conven 

ional carburizing steel and the same heat or a 

similar heat boron-treated. Ideal diameter (D:) 

has been calculated from the Jominy curves at vari 
tus carbon levels of the case. The chart shows the 

effect of boron on hardenability at 0.90. 0.80 and 

0.70 percent carbon. These results follow the same 

pattern as the previous example, 

Heat-treatment can be modified to improve sur 
face hardness somewhat. «In spite of the formula 
discussed above, experience has shown that boron 


does give considerable boost to hardenabilits up to 








Steel | Grain] ¢ ] | Mn | Si Ni | Cr | Mo | 8 


size 
4118 7 0.22 [082 | 022 | 0.55 | 0.13 
tOrehetra 1 600°F 
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08 18 25 3.0 a | Rounds quenched in 
05 10 16 2.0 |Equiv.diam-*%4R > mildly agitated 
02 06 10 14 [Equiv d'am-center | oil (SAE Handbook) 
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Fig. 6. Jominy hardenability curves for 4118 
steel made at the surface and at various depths 
below the surface. 


about 0.85 percent carbon and it is possible to con 
trol carburizing conditions to avoid higher carbon 
content. 

Actually, many alloy carburized parts are made 
from steel far richer in hardenability than is neces 
sary. Steps taken in material specifications on a 
small tractor ring gear and pinion are shown in 
Table II]. Parts involved ar 


6.314 diametral pitch. The result of shortages, first 


e spiral bevel gears of 


rABLE II—MATERIAL USED ON 
rRANSMISSION GEAR 














ALLOYS REL. HARDENABILITY 
GRADE PRESENT 8 CASE CORE 
8615 Ni Mo Cr NO 1.0 1.0 
4118 Mo Cr NO 0.7 0.7 
50B15 Cr YES 0.6 1.2 
5014 Cr NO 0.6 0.6 
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Fig. 7. Jominy hardenability curves for 
11B18 steel show the effects of boron treat- 
ment. This is evident as the carbon concentra- 
tion decreases, 


of nickel and then of molybdenum are indicated. 
The grade shown as 5014 is the same as 5SOBL5 steel 
except that no boron is used. This material was 
finally specified, since sufficient hardenability was 
present without boron. Hardenability of both case 
and core is shown related to that of 8620 steel 
1.0. -(These are relative, not absolute values.) 
Obviously, the hardenability of 8620 steel was not 
required on this part in the first place. Note the 
high hardenability of the core of 5OBI5 steel. Ex 
cessive core hardne SS Was avoided by spec ifying low 
carbon content. 

This last step from 50B15 to 5014 steel is ty pu al 
of the present trend in the automotive group. Con 
sideration is being given to providing low alloy 
carburizing steels without boron that are within the 
ranges of alloying elements permitted by the Na- 
tional Production Authority and which have sufh- 
cient hardenability for many applications. For 
heavier carburized parts. the higher alloyed boron 
steels such as 94B17. 86B20 and others are being 
successfully used with consideration for the factors 
discussed above 


Machining of Boron Steels 


Very little has been re ported on the problems of 
machining boron steel. A few sources have reported 
increased machinability. but in general verv little 
difference exists between these steels and those they 
replace as tar as ma hining is concerned, Steel 
machined in three basic conditions—as rolled. as 


normalized annealed (with 


without forging 
and after quench and draw 


In the as-rolled and normalized or annealed state. 


a9 












































hardness and microstructure are very important 
lactors since i reat deal of steel is machined i! 


this condition Addition of conventional alloying 
































elements to steel lowers the temperature at which 
pearlite forms resulting in higher hardness on slow 
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CARBON CONTENT VS HARDENABIL/TY 
WITH AND WITHOUT BORON 


Fig. 8. Hardness comparisons for four pairs 
of steels, one conventionally carburized, the 
other of the same or similar heat but boron 
treated, 


cooling. such as from the rolling operation or from 


the normalizing furnace. This effect is not produced 
by boron treatment with the result that as-rolled 
ind normalized hardness levels are usually some 
what lower with the boron steels than with the 
materials they replace. This is true of boron ad 


ditions to plain carbon 


steels and to low-carbon low 
illoy steels. Some increase in normalized and as 
rolled hardness of higher hardenability materials 
may result from boron treatment. In general the 


effect is minor and little difference in machining is 


noted 

An exception to this is the reduction in carbon 
content frequently specified in substituting a boron 
carburizing steel. In this case, considerable drop in 


normalized or annealed hardness may occur and 


poor finish and tool troubl 


; 


ty ple i example Is a Silat 
spline hore. Substitutior I BLS 4 ot 


resulted in rough finish i 





ind poo! broach lif Inere 
hook of the broach and chai ty 
base soluble oil to a sulphur 
normal finish and tool lif 

Medium carbon boron ste 


ire no different to 





replace. Scattered reports of s| 
ease of machining may be due in s 
reduced alloy content. but are more like ( ' 


fact that these materials wer si 


care fully processed, In proper t-treati 
steel may result in structures 
ibility. 

Sulphite treatment for ic] 
may be used with boron steels irge qual 


S0B4A4 steel (sulphite treated ire Wt <6 
provement in machinabilit . 


»btained with 86041 steel 
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Broaching 
of Internal Gears 


(Continued from page 48) 


(An increase in production to 5000 units was con 
templated, and later realized, necessitating the pur 
chase of additional machine tools such as 1 dual 
puller broaching machine. 28 gear shapers, and 


L gear shaving machines. 


Che operation sequence for making the internal 
gear teeth was (a) rough broach, (b) semi-finish 
gear shape, and finish gear shave. The opera- 
tion sequence proposed by the broaching method 


was (a) rough broach. and (b) finish broach. 


Purchase of the additional machine tools was held 
up pending the favorable outcome of an experimen- 
tal program to determine if the tolerances of 0.0003 


in. on involute and 0.0005 in. on the lead of the 


60 


helical internal gear could be held 

The production of 5000 units was maintained w 
some slight over capacity, using 2 dual puller 
broaching machines for the roughing operation ar 
> small push broaching machines for the finishi 
operation. This is as compared to 56 gear shape 
and 8 gear shavers. 

In addition to a direct savings 


must be added the savings in floor space, togeth 


with savings in machine operating labor, pow 
machine maintenance labor, machine parts and t 
sharpening labor and equipment 

In addition to these savings, tool costs were 1 
duced. The rough broaching., gear shaping, a 
gear shaving operation required an outlay of 


cents for tools while the rough and finish 
cost averaged 6 cents. This adds up to direct sav 


ars produ ec 


of $250.000.00 on 2.500.000 ox 


broaching method during the past three years 
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osts increase in some proportion with the number 


of elements involved in an estimate. This increase is 
simulated by the straight line QO. of Fig. 9 that rises 
it a uniform rate as the number of elements in 
creases, 

The total real and potential cost inherent in any 


estimate is the sum of the cost of making the esti 





rate plus the real and potential loss resulting from 
the error of the estimate This total cost is repre 


sented by the curve ( in Fig. 9 which decreases for 





small values of n. After reaching a minimum point 





the curve Q rises. The number of elements that bring 
ibout the minimum real and potential cost ot an 
estimate is the optimum number into which a project 
should be divided. This is a different number for 


almost every case, and certainly is not a practicable 





point to try to find exactly for any actual job. 
When a project is estimated, it is broken down to a 
certain stage, as previously explained. That stage 
is selected which is judged to provide the number 
of elements that will result in approximately the 


lowest total real and potential estimating cost. 


A Theory of Cost Estimating Procedure 


\ project can be estimated most efliciently when 
it is divided into a suitable number of elements. 


, 


But what is the right number? General principles to 
vuide the estimator may be deduced by making sev 
eral simplify ing assumptions 

\ project is to be estimated by dividing it into 
n equal elements. When elements of this order are 
estimated, the distribution of their percentage de 


viations from actual cost is normal with a spread 





curves For £°. 1 


P, n@ 






































Fig. 10. Typical curves for P,P lin 


for several values of a. 


P,, corresponding to 36 limits. This is an ideal 
situation that is only approximated even by the best 


estimating practices. Practically all the percentage 


deviations fall within the range P,. Hf n a. then 
P,, has a value P,,; ifn b. P,, has a different value. 
P,. The errors in the estimates occur from chance 





causes and therefore at random. 


The sum of the n elemental estimates is the esti- 
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mate of the total cost of the project. Practica 
the percentage deviations from actual costs of 
ects estimated in the way described fall with 
range P,. A fundamental theorem of statistics s] 
fies that 
P 
P 

\ / 

lhus, the spread of the percentage errors of 
ects of the kind under consideration is less thai 
spread ot percentage errors of the elements. If P 


retains the Same or de reases r de reases 





increases, ' 
\s previously discussed, small and simpl 
ments are easier to estimate than large and com 
elements. As a project Is divided into more ai 
more elements, its elements become smaller a 
simpler. With the same effort ipplied to estimati 
all elements, small elements can be estimated 
accurately than large ones. That means that P 
decreases as nm increases. Such a trend can be di 
picted in a general way by the relationship that 
P 


yl 


P 


where P, is the spread of the distribution of pet 
centage errors when n 1: that is when the project 
ire estimated on an overall basis. The exponent 
may be selected to approximate various rates ol 
cline of P, with increase of 

The curves in Fig. 10 are typical of the relat 
ship between the ratio P,P; and n of equation 
for several values of a. When 7 1. P, always 
equals P;. Fora 0. P P, for all values of 
This is a limiting case when no improvement 
accuracy of estimating elements results as the 
ments become smaller. For any value of a ) 
ratio P,, P, approaches but never reaches zero as 
increases to infinity. For a l.,, the decline of the 
curve is rapid for small values of nm, more so thar 
appears likely in most practical cases. Therefor 
value of a Li seems to be about the largest that re 
flects most actual experience. It would appear that 
most cases would be approximated by a value for 
somewhere between 0 and 15. 


From equations (1) and (2) 


P, 


i 


Ps 


The term P, is equal to 6 times the standard devia 
tion of the normal distribution of errors in esti 
mates of the total cost. The probable percentage 
error, high or low, in total cost of the project is 
0.67456. This is the percentage error that is as 
likely to be exceeded as not on either the high or low 
side, and is designated by 

ne ei 
i 
The real and potential loss suffered from the er 


in estimating a project of this type is assumed the 
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ime as U aifiere between the estimated and 
tual cost If © is the actual value of th project 
ne probable real and potential loss is 
0.1124 P, ¢ 
0 CP ) 
\ straight line function expressing a proportional 


se of the cost of making the estimate as n increases 


<ne. where is the average cost otf estimating any 


lement This is the straight line ) in Fig. 9 


The total real and poter tial cost of the estimate is 


inen 
0.1124 P,¢ 
( ne ( 
\ typical curve for this relationship is shown 
Fig. 9 
The value of n for O is found by setting the 
derivative of equation (6) equal to zero and solving 
! l} 
or? hus 
dQ) 0.1124 P,( 
; ] () 
dy - 
0.1124 ») PC | 
and / | 
fae a 
P¢ 
U1 bi 
nd 0.44 (Py ( 9 
tor ad 
P,¢ 
0.5560 LQ) 
nd (/ 0.07 Pi¢ LL) 
1 "1 
Fig. 11 shows curves of the variable plotted 
against O anda 


Guides to Efficient Estimating Procedure 


The theory jus developed is based upon ideal 
conditions that obviously are never fully realized in 
practice. It assumes, in short, that the principles that 
have been discussed have been observed to the 
fullest possible extent: that all but pure chance 
causes of errors are eliminated in every case. That 
is not the situation if estimating practice is poor 
and haphazard. However. conscientious and com 
petent estimating practice approaches the ideal con- 
ditions. Certain general principles can be deduced 
from the theory and help to define the limits of good 


eatumating practice 


Uniform Estimating Practice 

Can Be Economical 

\ curve like that typified in Fig. 9 for equation 
(6) is fairly flat for a wide range of values of n on 
when 


both sides of the minimum. As an example, 


a lo, the total real and potential cost of estimat 
ing is not more than 10 percent above the minimum 


over a range equal to about 90 percent of the num 
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ents that gives the Inimun ost. If ina 


ber ot elen 


particular situation. the theoretical! nimum cost of 























estimating is obtained wt iyo = divided into JU 
elements. the cost should eno} re than 10 percent 
i ve the minimun 1 the ob is divided into any 
number from 13 to 31 elements. If the optimum 
ul ’ { el nts wh) + ’ ) thet! rob any 
60 
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40 a2 
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c 
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Fig. Ll. Theoretical numbers of elements 


desirable for estimating various projects. 


number of elements fre about 1300 to 3100 wall 
not increase the estimating ost more than 10 per 
cent. Furthermore. the smaller that a is. the large 
the choice of the number of elements becomes. When 

0. the range tor 7 ver which the cost of esti 
mating does not increase more than 10 percent ts 


ibout |! times the range when a 


Departures In practice trom. the simplifying as 


sumptions ot the theo have an effect similar to de 


creasing the value xponent @ in equation (0) 


That effect is favorable because the selection of the 
number of elements is thereb creased 

The theory indicates that a pro ect may be divid 
ed as convenient into any number of elements with 


in a wide range That supports conventional esti 


mating practice where a certain procedure is estab 
lished for estimati ll jobs of a particular class. 
Each job is broken down into elements at a partic- 
ular stage. The number of parts and the number of 
elements vary from one job to another. Even so, a 


served quite well by 


variety of jobs in on lass are 
the uniform procedure The theoretical lowest esti 
mating cost is likely to be realized in only a few 
cases. but otherwise the results are economical for 


ill pra the al purposes 


The Economical Number 
of Elements for an Estimate 
The number of elements into which a project ot 


class of projects should he divided de pe nds theoreti 


| Pi 
cally upon an exponent a and a factor is 
| - | 
expressed in equatior That re lationship may 
be visualized as a surface that cuts two planes 
ormal to an a axis perpendicular to the paper in 
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Fig. 11. The planes are a 0 and a 1%, and the 
intersections are indicated by the curves. The shad 
ed area between the curves is a projection of the 
surface between the planes 

Lhe pa h ia urve on the surtace represel ting 
equation etermined by the estimating pro 
cedure. Such a curve has a projection on the plan 


in big Il wit the shaded area and a trend lb 


tween the curves for a QO and a I lor an es 
tablished procedure. the optimum number of ele- 
ments, 7 i rolic ible case depends upon the 


rt 


lhe factor P, designates the difference between 
the highest and lowest percentage error that may 
occur if a project ts estimated on an overall basis. 
If a project Can be compared with a recent identical 
job, P; may be very small. and a value of n | 
justified. If doubts exist about an overall compari 
son, the indication is that P; is large and the project 
should be divided into a number of elements. In 
reneral, a probability of large errors at any stage 
of estimating calls for a more detailed breakdown 

The term C stands for the total cost of a project 
\ production job with a risk of many thousands of 
dollars warrants a more detailed breakdown than 
one worth a few hundred dollars if other considera 
tions are approximately the same. However, the dif 
ference in the number of elements for two such jobs 
is numerically only a fraction of the difference in 
values. For example, a device made as a special item 
costs $300, If 100 are to be produced, the unit cost 
is S100, and the total cost of the lot is $10,000. The 
umount of money risked in producing the lot is 
3 1/3 times that involved for the special item, but 
the production estimate may require no more than 
about 10 times as many elements as the estimate for 


the single cd vice tor comparable eth lency, 


\ pertinent observation at this time is that each 
successive stage in estimating, as suggested in Fig 
3. is associated with a multiple increase in elements. 
This can be seen in a simple case of the labor to 
make a device consisting of five parts. Assume that 
an average of 6 operations are needed to make each 
part. If the cost of each operation is estimated 
10 elements constitute the total labor cost. Tf each 
operation is divided into 5 elements at the next stage. 
the total number of elements becomes 150. An esti 
mate for a project may consist of 25 elements at 
Stage V, 100 elements at Stage VI. and 500 elements 
at Stage VII. Modifications may be made in an esti- 
mating procedure to meet specific situations, but in 
general each typical stage is best suited to projects 
in certain cost ranges. In other words, if a job is 
efficiently estimated at Stage VI. it is not likely to be 
estimated economically at either Stages V or VII. 


Proje ts of the Same ¢ lass may differ ( onsiderably 
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in cost but be efficiently est ited at the s 
because the more costly has ny parts 
xpensive has few parts. A « plex specia 
tool may have several hundre parts. a 
fixture 1O or 20 parts. That is the diff 
tween the projects estimated 

same stage and illustrated in s. ] 


special machine tool esti 


should be derived from 10 or tin 
elements as the tool estimate of S715 hat 


nent is fulfilled by the propor itely i 





ber of parts in the costly 
The influence of the cost and nature of a | 

upon the desirable stage for est il ts 

pointed out in describing the procedur 

with Fig. 4A. When one or a { i s 

ire estimated, the breakdown is the ord > 


VI Fig. >). Wher LOO0 pic es re f 
kind make up a project, | 

serve as the basis for the es il th 

ire broken down into their ( nts | 
latter procedure approaches Sta VII (1 
order to increase the total 


which to base the estimate 


Unit Cost of Estimating Elements 


The term c stands for the avera 
estimating each element.. If t st t est 
each element is large, the nun 


he small to keep down dirt 


Such a situation may exist whet st 

7 
certain kind are made intrequently and tl 
tion of data for extensive est ites would 


economical. On the other hand, where a s1 
volume of estimating exists, the sta 

tabulation of basic data mak possible to di 
the cost of estimating each element, to res 
larger numbers of elements, a1 
minimize the total real and potential cos 
ing. 

Table I and Figs. 7A and B are tw Xal 
tables of basic data for estimating purposes. 1 
like these are costly to compile but do help t 
the time needed to make each estimate ire 
ducive to accurate results. and make it possib 
use a lower order of skill on si f the esti 
work. Such tables can never replace compet 
skilled estimators entirely. but t] do fit 
tines where much of the work in be assignes 


clerks under the supervision of the estimat 
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(Conelusior 


NUMBER SIXTY-SIX 


and Roller Bearings 


1) 


Fable 15—Tapered Roller Bearings 


American Standard Tolerances for Ball 
























































Polerances in Inches 
B I 
Cone Bore in Inches Cla 
+ 1B 
Up to 2% inclusive +0. 0005 0.0005 0.0005 0.000 0.0005 
0.000 0.000 0.000 0.000 0.000 
Over 2% to 12 inclusive + 0.001 0.00] 0.0005 0.0005 0.001 
0.000 () (0K) 0) OO) () (0) 0.000 
Over 12 to 24 inclusive 0.002 0.00] 0.002 
0.000 0.000 0.000 
( 8) D 
Cup Outside Diameter in Inches ( 
} 3 1B 
Up to 12 inclusive + 0.00] 0.00] U.UOU0S O05 + 0.00] 
OOK) OOK) OO) (Wy) O.O0O0 
Over 12 to 24 inclusive + 0.002 0.00] + 0.002 
0.000 0.000 0.000 
Over 24 to 36 inclusive + 0.003 +-O.0015 0.003 
0.000 0.000 0.000 
Class Maximum Cup Outside Diameter 
4 All sizes 
2 12 inches 
3 All sizes 
0 12 inches 
4B All sizes 
j 
Overall Bearing Width Tolerances 
For TSE bearings the tolerance applies to the dimension from the back face 
g PI 
of the cup flange to the back face of the cons 
Bearing Type* ‘ 
+ 2 1B 
rs, rSF, SS, and iS] See Note 0.008 0.006 (0.008 0.014 
Marked 0.000 0.008 0.008 0.010 
TNA and TNAS (inclusive 5-inch bore + (0.010 0.010 0.010 0.010 
0.000 () (00) () (MM) 0.000 
INA and TNAS (over 5-inch bore) 0.030 0.030 0030 0.030 
0.000 U0.000 (iM 0.000 
TDI. TDO. TDOS (inclusive 4-inch bore 0.016 0.016 0.016 16 0.016 
U.000 0 O00 O O00 (WM OOOO 
TDI, TDO. TDOS (4- to 6-inch bore) 0.020 0.020 0.020 1.020 0.020 
OOOO () (MO) 1) («x 1) OM () (MM) 
TDI. TDO, TDOS (over 6-inch bore) 0.030 0.050 0 s() 0.030 
0.030 0.030 0030 () { 0.030 
Maximum Radial Runout and Maximum Side Runout of Bearing Assembly» 
Bearing Outside Diameter in Inches :, 
+ iB 
} Upto 12 inclusive 0.002 ( MWK 0.002 
Over 12 to 24 inclusive 0.002 M 0.002 
Over 24 to 36 inclusive 0.003 M 0.003 
*AFBMA Designations 
Over-all bearing width tolerance + 0.008 in 0.000 inc) p to and 
including 4 inches. All others 0.014 inch Ra 





ciation 























































































































































TOOL ENGINEERING DATA NUMBER SIXTY- Eve 
Thread Form Specifications 
, ry.% . ry. 
for External Taper Pipe Threads 
602 
NPT. NPTR, NPTC and NPTC ANPT NPTE 
American Standard Aeronautical National Form American Standard (Dryseal 
The dotted radii show the permissible rounding du worn tools. The radius at the crest of the NI 
NPTR, NPTC and NPTG thread may be outside of the truncation tolerance However. the rad i 
crests of the ANPT and NPTF threads and at the roots of all of these threads must be within the tr 
Specifications for NPT, NPTR, NPTC or NPTG and ANPT Threads 
Threads | p..-) | pliejeh, | | ‘Truncation | | ‘Width of Flat | | Height of Thread 
|per inch| we Triangle**| Max. Min. | Max | Min Max. Min. 

i $ $ ey fp SS 
27 .0370 . 0321 .0036 .0012 .0041 .0014 .0296 .0250 
18 .0556 .0481 .0049 .0018 .0057 | .002) .0444 . 0383 
14 .0714 .0619 | | .0056 | .0024 .0064 | . 0027 -0571 | .0507 

} | | | | 

11% .0870 .0753 | .0063 | .0029 | | -0073 | .0033 .0696 . 0626 

| | | i 

| 8 1250 | -1083 | | -0078 | -0041 | | .0090 | -0048 .1000-. | .0928 

\ 1 | ee | i —_ 

Dimensions given are for both crest and root 
Height of Sharp V Thread 
Specifications for NPTF (Dryseal) Threads 
| ae Rare T * 

Threedg L os. ‘Truncation | ___ Width of Flat | | Height of 

| r Crest Root Crest reek || Thread 
fas = | 
inch Max. | Min. | Max. | Min. Max. | Min. Max. | Max. _| Min. 

__— —<— = —— = P : = 
27 | | .0035 | .0017 | .0052 | .0035 | | .0040 | .0020 | .0060 | .0040 | | .0269 | .0234 
ig | | .0043 | .0026 | .0061 | .0043| | .0050 | .0030 | .0070 | .0050 | | .0412 | .0377 

| | 
14 | | .0043 | .0026 | .0061 | .0043 | | .0050 | .0030 | .0070 | .0050 .0550 | .0515 
| 
11% | | .0052 | .0035 .0078 | .0052 .0060 | .0040 .0090 | . 0060 - 0666 .0623 
| 8 | | -0069 | .0052 | .0095 | .0069| | .0080 | 0060 | .0110 | .0080 | | .0962 | .0919 
| —(ourtesy Reed Rolled Thread Die ¢ 
. ‘ 











Gadgets 





Ingenious Devices and Ideas to Help 
the Tool Engineer in His Daily Work 





Automatically Adjustable Vise Jaws 
For quantity production, it is sometimes advis 
ble to set up a gang of cutters to mill a number of 
pieces at a time. The quickest method is to hold 
them with a vise with sper ially designed jaws to 
ocate the workpieces This is dilheult when the 
thickness varies even slightly 

Th device shown here automatically adjusts th 
vise jaws to accommodate considerable variations 
The stationary jaw locates and holds the pieces 
igainst the pressure of the movable jaws 

Main plate A has a circular groove cut into it 
longitudinally to hold a number of steel balls. one 


ol workpieces to be ma 


nore than the numbe 
hined lwo blocks B fit tightly into slots cut 
across the plate. These plates have a semi-circular 
cut C which acts as a stop for the first and last ball 


Blocks D are relieved to touch the work in two 


plac es 


| | 
| r-4 rear 4 5 
| 4 
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Semi-circular grooves are milled at each side of 
these blocks at an angle of 45 degrees. Each of 
these blocks is loosely suspended on screws | he 
balls rest in the longitudinal groove and touch the 
two 45-deg vrooves and the end groove C and 
transmit pressure to the workpieces. Any diflet 
ence in thickness causes the balls to shift longitu- 
dinally and a pivotal motion of the blocks D trans 
versely until all pressures are equalized. The rolling 
motion of the balls makes for sensitivity and th 
almost semi-circular contact reduces the pressure on 
the balls. The plate and blocks are made of heat 
treated chrome molybdenum steel. 

Robert Very 
Farmingdale, N. ) 


Centering Shafts 


Vhe cle Vice des¢ ribed here is used to cente! shafts 


of aluminum. aluminu illovs. free-cutting steel. 


nild steel. brass and bronze to 2 in. in 


diameter before machini he centering is not 
done with center drills which often break, but with 
hardened tool steel enters | hie desired shape 


driven into the work 
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The device for centering shafts is shown at 
the left while at the right is a detail of the 
shape of the centers 


As shown tn the sketch. the levice Is mounted 
on a hvdrauli press Dimension as shown tn the 
detail of the shape f the centers varies between 


1 16 and 3 16 in. for shafts finished diameters 


ol le to 2 in. Centerhol 


s are produced by putting 
the work in the lower cup and lowering the plunger 
fast until the upper cup reaches the work The 
plunger is then slowly lowered further First the 
spring loaded conical ups are pushed back. cen 
tering the work. When the pressure has reached a 
predetermined value, the downward travel of the 
plunger stops and is ray idly withdrawn 

This device saves about two minutes per shaft. 
eliminates center drill breakage. and assures con 
centricity of the center hole and the outside diametet 
of the shaft within 0.002 in. total indicator reading 
[he line between the two centerholes is also the 
center line of each the tw enterholes because 


the initial ilionme t | the ae ce on. the press 


was c00d 


Hengelo (O). Holland 
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Tap Holder 


This tap holder can be made quickly ind inexper 


sively for use on drill presses, tapping machines and 
screw machines. It provides ereater floating action 
than the usual tap holders which have a broached 


rhe through the holder to act as 


or filed square he 


a drive I 





——TO BE SLIP FIT TO SQUARE 
| ON SHANK OF TAP 


r 
| TAP TO HANG FREE IN HOLE 


/ SCREW MUST NOT HIT 
/ SHANK OF TAP) 


y 
ho all Ltd 
ee atgpe 
*2 M.C.S | a mw 
— 


HOLE DIA. .435 FOR 9/16 HAND 
PLUG TAP WITH .429 DIA aitedll 


| 
' 
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TAP HOLDER 














\s shown here. the round slotted driver pin is 
slip fit in the hole through the holder. This pin 
can be replaced at small cost in a very short time 
if broken. The set screw on the side allows the tap 
to hang freely in the hole, thus allowing greater 
floating action which will reduce the percentage of 
tap breakag: 

Richard F. Johnsor 


Ra ine. Hi mwconsin 


Pawl and Ratchet 

In designing a spot welding fixture, in addition 
to clamping and locating, it is necessary to feed the 
work through the throat of the welding machine 
in steps so that the welds are made at definit 


intervals. The accompanying sketch shows such a 
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mechanism for step feeding, positive indexing a1 
pawl lifting after welding and the work is pulled 
Lach swing of the lever from the retreat posit 
to the advance position moves the carriage forwa 
one step and the indexing finger puts the cart 
in position positively after it has been advances 
When the spot welding along the line is finishes 
and the work is to be pulled out, the lever is pull 
a little further to the right of the retreat positi 
until stopped by the stop pin. In that position, th 
pawl lifting finger lifts the pawl tip above th 
so that the carriage can be moved freely 
a. GC. Be 
Philadelphia. P 


Regrinding End Mills 

When regrinding end mills, it is important to 
sure of havine propel! cutting clearance ingles 
When a special protractor is not available, the fol 


lowing method can be used for gaging the angl 





foe | 
| 
| 
BAY | 
fey) 
| 
he 



































\ hole is drilled and reamed in a short bar ot 
steel to fit the shank of the end mill. A step about 
| 16 in. deep is milled on one end up to the center 
of the hole. A templet of light gage steel has the 
correct angle filed with respect to the gaging edge 
This angle would be best fitted to a new end mill. 
Clearance is cut out of the templet for the rest of 
the end mill. The secondary clearance angle car 
be filed at the other end of this cutout part if desired 
Bushings may be used to reduce the hole size to suit 
smaller diameter end mills. For tapered shank end 
mills, the holder would be extended at the large 
end of the tapered hole until that end reaches the 
cutting teeth. 

V. Schwart: 


Vew York City 
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Gunnison Homes: 








New Thinking in an Old Industry 











| 
| 
By Gilbert P. Muir 
| 
| 
_ 
| E APPLICATION OF aircralt desig! July 1949 Brig Ger John fabricated market. and sells for be 
ples and metalworking manu O’Brien became its new president tween $8-13.000 including lot, and | 
turing techniques to home con In September of that vear Gunnisot depending upon individual se lections 
ction has resulted in an operatio! hit a new stride with the ntrodue } 
(yunnison Homes Inc which to tion of the low-cost Champio Home The Man 
ivman appears revol itwonary which sold nationally if an average (Gunnison s (Jeneral (Brien. now | 
ison Homes a | » Steel price of $6300. including lot making and s¢ lling houses in quan 
liary al New Albany Indiana titv. was formerly the world’s largest 
= out ready-to-assemble pretabri real estate operator As the Army's 
{ houses in a variet I designs Director of Real Property he con 
capacity rate of 40 houses pet trolled some 13.000.000 acres in 
Consisting basically of stand various parts of the world, includ 
i tour-toot panels which utilize ing Chie igos Conrad Hilton Hotel. 
e aircraft industry s stressed-skin which at one time during the war 
nciple the houses are produced was al Army Air Corps training 
in assembly line which ncor schoo] 
rates smootn flow and materials O’Brien is a believer in quality 
indling on a high level He believes i prefabrication in a 
Gunnison was founded in 1936 by positive sense it Is a superior com 
Foster Gunnison and pioneered petitor to lowe! priced convention 
f much of the early work in pre allv-built houses ind he proves that 
bricated housing From the first pretabr cation in produce a better 
Gunnison’s designs incorporated the house at a lower price than can the 
uur toot modular prin iple which Gen. John a, O’Brien. Gunni- conventional builder 
ermitted a wide variation in house son president, with a reproduc- The twin keys to providing a well ‘ 
iesigns with a minimum number ot tion of " Gunnison development built low cost house ire ot course. 
in the background. | 
tandardized interior and exterior desigt ind ethcient manutacturing 
nels This. obviously. is one of The popular Champior Home is His encouragement ind insistence 
biggest contributions to low-cost still a good seller Subsequent oO! taster smoother handling has 
inutacturing popula! models include the Coro helped to put Gunnison into the 
Earlier designs ranged to $40,000 nado. introduced for 1951. and the mass-production ranks 
omes: emphasis now is directed 1952 model the Catalina Phe 
ntirely to the lower- and middle Catalina. Gunnisons higher-bracket The Product 
ced houses. Gunnison became a home. is said to be the first L-shaped [The entire Gunnison home in 
f { S. Steel subsidiary in 1944 In design in the moderate priced pre terio nd exterior walls. roof. doors 
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and windows-——is assembled from 
prefabricated panels four feet wide 
and bolted together at the site. Each 
panel is a complete air- and water 
tight unit. Each panel is a precision 
built unit. factory finished on all ex 
posed surfaces, which can be fitted 
with other panels into a home, with- 
out cutting on the job. The panels 
are designed so that. when erected 
the joints are air and water tight. 
Interior and exterior wall sections 
are basically the same, except that 
exterior sections are filled with min- 
eral fibre insulation. Effectiveness 
of the insulation is indicated by the 
fact that a considerable number of 
standard houses have been erected 
in northern Alaska, and severe wind 
and weather conditions there have 
not made modifications necessary. 


Mill Room to Assembly 


We mentioned earlier that the 
Gunnison house is designed along 
aircraft stressed-skin principles. This 
similarity is carried on further in 
assembly operations. 

As shown on the diagrammatic 
floor plan, panel assembly begins 


with a cross-flow of material to the 


actual assembly area. At one end 


First framing 
molder. where Dx 
width and thickness 
operation, ripped to 
ot members, and fi 
length to provide 
high clue bond strer oO 

The milled lengths 
veyor and are moved 
tion unit which cuts 
length and bores ne 
each end of the saw 
machine is. controll 
position, and air-ope! 
are used to hold the 
the operation 

Sawed material is 
length on a powe! 
some going on to al 
off machine for sawing 
lengths for cross-membe 
lengths are notched 
circulation and insulat 


through the panel 


In addition to wal pane 
bers, ceiling and roof 
are run through other line 
mill room. where they re 


leneth. mitered. and he 


assembly 


The production sequence of a Gunnison home. (Top to bottom 


Lumber in storage preparatory 


to cutting and finishing. Plywood 


sheets are shown below being sized for interior and exterior wall 
panels. Meanwhile, as shown at bottom, interior framework of th: 
panel is assembled and run through glue rolls prior to assembly of 
the panel. (Below, left) Insulation is installed in the panels and top 


plywood sheet fastened to frame. 


At right is the ten-platen bonding 


press which seals panel into air- and weather-tight unit. 
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Plyv od—Storage and hinges are mortised, a water seal 
inspection is cut in the bottom of the door. and 
son’s plywood handling, with all edges treated with a preservative 
SM a a ae a Other miscellaneous Operations in 

ior problems. Incoming clude cutting of shelves for various 

‘dinnie Rieti sieeee eats parts of the house. Shelves are cut 

BW ai tein. ‘eli caiae eens and the edges are eased ready for 


assembly. 
spection is performed and 


iws are sanded and repaired. Wall Panel Assembly 


S with major defects are seg- 
for cutting into smallet The beginning of the wall as 
. Movement from convevor to sembly line—largest in Gunnison’s 
is by fork truck carrving plant—is the merger of the two 
loads. supply lines from the mill room at 
( nison’s panels are designed to one end of the T, and the plywood 


le maximum usage of standard storage and cutting area at the 


plywood, and this, coupled other end. 








good quality performance, Framing members from the mill 

scrap losses to about one per- room move into assembly in trucks. 

. ent of the material accepted. and the interior frame of the panel 

Plywood sheets trom storage are is assembled from this stock on jig 

to width on self-feed ripsaws assembly tables. \ir-operated clamps 

to length on double-end high- hold members in position after com 

| cutoff saws. Full plywood ponents are fitted against guides on 

heets then move to a double end the table, and air-powered stapling 

mer for final accurate sizing. guns are used to tack members to- 
High-speed routing of window gether. 

ireas in the solid plywood sheets is Eight jig tables are used for as 

indled by a templet-guided router sembly of frames for the various 

rating at 14,000 rpm. wall panels going into a complete 

Stock doors are cut to size in this house. including two for the assorted 

openings for lock sets and exterior panels, two for solid ex 


(In counter-clockwise order, left to right and bottom to top) Press 
curing is followed by automatic milling, and in this operation all 
required bolt holes are drilled and counterbored. Next panel shows 
conveyor inspection prior to finishing, and then to the spray booths 
and drying oven. Interior door panels awaiting finishing are stacked 
in foreground. Trim is shown being installed in photo above—all 
weatherstripping and hardware are included before shipment. At 
top are window panels having trim finished before shipment. 


ae 
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terior panels, one for standard ex 
terior window panels. one for exterior 
door panels and picture window 
panels, one for interior wall panels 
ind one tor closet front frames. and 


two for various types of wall panels 


Frames are stacked by type on 
separate trucks. then transported to 
the fteeding table serving the glue 
spreader. In one pass both sides of 
the wall panel frame are coated with 
i liquid thermosetting resorcinol 
Ty pe olue This glue atter the hot 
press bonding operation described 
later, forms a bond stronger than 
wood ind is resistant to water 
fungi and insects 

\ plywood sheet is positioned on a 
jig table at the discharge end of the 
glue spreader, and the glue coated 
panel frame passes by conveyor to 
the table. and is positioned on the 
plywood sheet with the aid of squal 
ing devices at both ends and = air 
clamps. Brads are used to fasten 
the sheet temporarily to the frame 
and the unit passes to the next table 
where insulation is placed between 
CcTOss members ind a second ply 
wood sheet is tastened to the other 


side of the frame 


Assembled frames are moved by 
dolly ten frames to the load to the 
het plate platen press for curing 
This press is capable of simul 
taneously pressing ten 4 by 8 foot 
panels. A hydraulic lifting device 
it the side of the press raises the 
dolly so that the top panel is level 
with the top platen of the press. and 
the ten plate ns are loaded downward 
in this manne The steam-heated 
press bonds the ply wood and glue in 
a 6 - 7 minute cycle, using 250 psi 
pressure at 290 deg. F. 

Panels removed from the press are 
held for a minimum of two hours to 


permit cooling and stabilization 


Four popular Gunnison models 
are shown in the panel at left. 
At top is the lower-priced Cham- 
pion with picture-window design. 
Below is the Coronado with win- 
dow bay—a larger design. Next 
is the Coronado in another varia- 
tion which includes window wall 
and porch. At bottom is _ the 
Catalina, Gunnison’s largest, 
which features an Ell-shaped de- 
sign and window wall. 








Panel Finishing 


progressive temperature 


convevorized | 
panels, with a fifth boo 


follow a smaller co 


automatically operated s 


rs 


Che trim spray 
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A schematic flow diagram of Gunnison’s assembly» 


line production of prefabricated houses. 
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ss 1E’s Andy Rvylander. second from 
viel presented the chairman's pin 
rt» Vineent E. Diehl, far left. Seated 
it speakers’ table are Ben J. 
Hazewinkel, second from left. and L. 
F. Hawes. In the photograph below 
ic shown part of the crowd of 180 per- 
cons who witnessed the chartering 
eremonies June 17 at Palo Alto. 





Santa Clara 


( irtering ceremonies tor. the hel) 
98th chapter, Santa Clara Val 
were held June 17 at a dinner 
weting held t Dinah’s Shack. Palo 
\ Calit 
1. Hazewinkel. a national di 


of ASTE, officiated at the pre 


tion of the charter to Vincent I 
Diehl. chairman ot the new chapter 
\I Diehl] received § the cavel a gilt 


from thei 
Andy Ry- 


representative ol 


Los Angeles members 

rman R ilph Crissit 
west coast 

ASTI presented the chairman s pin. 
Other elected ofhcers of the Santa 
Clara Valley chapter at W. C. Lan 
first vice chairman: | KF. Roskow- 
second vice chairman; G. B. 


Randolph, secretary and R. D. Harper, 


edasurer. 
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Valley Chapter 


| KF. Hawes. chairman of the nation 


al publi relations committee intro 


duced Wayne 


ship committee area captain, who pre 


sented the membership kit to Don Lock 


Ewing. national membe1 


Other committee chairmen of the chap 
ter are: G. W. Hilton, program; E. W 
Reed, editorial; Prof. Carl Kaiser, edu 
cation and Frank Menard 


and by-laws 


constitution 


\ congratulatory telegram to the new 
chaptet from A. B. Clark 


the national 


chairman ot 
membership committee 
was read to the 180 members and guests 
present for the ceremonies 


Bill Ware one of the 


santa 


principal Oo! 
Valley 
chapter, is leaving the area and was 
presented a Tool Engineers Handbool 
Diehl 


ganizers of the Clara 


and a membership pl 1 DY Mi 


Gray. J. J. MeAulifle 


Chartered 
By Nancy L. Morgan 


(,uests at the meeting ine luded mem 
Golden Gate ind Los 
sand Commander D. J 
R. N. Parkin 
KE. J. Graham. Cam Jones, Vie Aleshin 
( J. Lindroth. J. P. Hahir. and A 


Technical speaker, J. J. MeGrann of 
the Steel & Tube Div., Timken Roller 
Bearing Co.. discussed the history and 
Tool Steels 

Santa Clara 

Hugh T. Adams 

Angelo | \rata 
Clarence W. Beden. 
Benson, Lisle O. Brown, 
Vilas E. Childers, 
Albert M 
Mello. Edward ) 


ipplication of Graphitic 
The members of the 
chapter ire 
tichard A Aller 
R. Bart 
Norman A 
Burriss, Jr.. 
Fllwood J Collins. 
John | De 


( om 


Continued on page 81 









































When the national program and educ 


leg 


‘ation committees of the Society met 





July 26, 27 and 28 in Detroit. one of the major events on the crowded 


work schedule for both groups was a 


Statler Hotel with some of the national officers. 


L. B. Bellamy. left: R. F. Waindle, first 


chairman of the education committee. 


Col. Warner Discusses 
Army Ordnance Problems 
Cedar Rapids— Coffee speaker at the 
May meeting ft the Cedar Rapids 
ASTI chapter Wi thie head football 
coach ul (or Colle ‘ Dir kK ¢ lausen 


who gave an amu ind mtormative 
tal on ibsidizat ‘ college itl 
Lele 

I hie technieal prog il Was pros ded 


otheer of the Rock Island Arsenal. He 


Was ' troduced i { ler (.hairmat 
kdwin Klouda 

Col. Warner first ex: ed that muet 
ot what i publ iste nm «le 


lense prov ' 


' ' , 1] 
iremhet ~ ’ itt Waste 
hut made up ol those ten ol expense 


familiar to any firt preparing 


to produces in entire hew product 
Phis CAN Pertise is somew t exaggerated 
due to the rush with whi irmaments 
ire ordered and the hanges tound 
first models ure produ 


joint dinner meeting held at the 
Shown here are President 
vice president; and A. R. Diamond. 


Heap Accepts Post 
With Madison Products 
Frank Heap treasurer of the Cin 


nnal Chaplet il Who has been 
Cincinnat district na vey for the 
Monarch Machine loo (.o. tor the last 
nine vears, has wcepted a new position 
is district manage lo i new water 


soluble machining and grinding fluid 
Products 


oncentrate 


bemeg introdt ced rN \I tdiisor 
Co loledo Phe new flu 
is a produet of NM te ( f eal Corp 


Clark Eleeted to 
Vascoloy Presidency 


Herbert 


president of the Vascoloy-Ramet Corp 


B. Clark has been elected 


i subsidiary of the Fansteel Corp. A 
member of the St. Le ASTE chapter 
he began in 1939 as sales manager of 
the firm, later becoming vice president 
in charge ot sales tor both Vascolovy 
Ramet and } insteel He was electe {to 


the Fansteel board of directors in 1952 














James O. Horne. head of the 
tional program committee 


diseu 
the Society's Leadership Contere 
scheduled to be held next Mare! 
Detroit, with Harry E. 
ecutive secretary of ASTI 


Buffalo Chosen for 
Semi-Annual Meeting 
ASTI Semi-Annual M 


Standards Committee 
Approves Revised Scope 


Lhe Ssecty i (omy 


dies. { 


ASTE. met Ma 5 at e R 
Nie Trias ! Ruy | 


ittended by Oo me her 
rhe | 
ment 
the evaluation of mater 
tools. dies. fixtures and cages wa 
ported as adopted by lette 
committee secretary 
present the new scope to t \ 


Standards \ssociation tor 


The committee iso ippl 
organizational chart prese 


meeting 


More than 300 members of ASTI 
checked in at the Society exhibit at 
the Canadian International Trad: 
Fair held June 2-13 in Toronto. Pik 
tured here are Cal Burke (far left) 
ASTE national headquarters staff 
John Lengbridge (second from left 
and Harry Whitehall (far right) area 
membership captain. 


The Tool 


Enginee 





















































anta Membership 





( mpaign in Full Swing a 
P -+ 60 davs. the anaes 


s { ASTI ot At 











> 
. 
\ 
» 


More than 130 persons turned out for the May meeting of the New Or 

leans chapter held at Tulane University Area Membership Captain Robert 

. W. Miller, standing, far right, spoke to the group on the current member 
ship campaign. Technical speaker was J. B. W ilkie. standing. center. who 





cou presented a program on modern gaging practice lle is a sales engineering 
executive with Pratt & Whitney. West Hartford, Conn. Others pictured are 
; (seated) A. R. Ryan. treasurer; L. ¢ Vichkinley. first viee chairman: M. P. 
. — Chatry. second vice chairman. Standing: Ed Graf. secretary: Doug White. 
War | 1 stress orn liouston chapter; Mr, Wilkie: J. R. Cypher. New Orleans chapter chair- 
t man, and Mr. Miller 

















| 
: endous POSITIONS AVAILABLE | 
PRODUCTION ENGINEER—An impor DEVELOPMENT AND TOOL ENGI 
New Haven Picnic tant aircraft engin accessory manu NEERS—Positions with well-establish 
nee 4 facturing mpany in Central Conne< i firm, rated AA-Al. doing both con 
‘ loses | WD | =o) ka \ ear ticut area requir » first-class man t mer § { metal housewares! and | 
. _ \ : help organize and ntro! its production lefen work An excellent opportu 
| \ ( J; R Re gineering department Th uc ify in an expanding organization Only 
ful applicant must have a proven record nil north of Milwaukes 
\fr ¢ ( June f accomplishment, and have experi Applicants for each position should 
\ST] t ) nce in the manutactur f small pr write tully at t education, experienc: 
New 1 ’ Sent 1 engineering product uch a f nt work, ¢ nal data—including 
aircraft engine acc ri He must marital status and present earn 
have an outstanding knowledge and ex A | nal interview will be ar 
‘ ‘ ‘ perience in machine sh methods, and ynged lat ries will be strictly 
" , ; be thoroughly acquainted with t ntidentia Address ccrrespondence 
jesign and t manufacture. He must to Personne! Dept.. West Bend Alumi 
1 hav wide xf n in opera um (€ West Bend, Wis 
t yout tim tudy 
) plant layout and be able t L ENGINEER—First-class tool en 
| ; , f essing and tool « en r requ 1 in aircraft accessory 
f : y th sctivit A divi » of a large manufacturing com 
, ige assembly methods is als an pany cated in Central Connecticut 
eS :dvantag This man must be a self uitat ipplicants must have a wide 
. f tarter and fully mpetent in th xperienc n the design, development 
bers a for field. Good prospects and salary for th manufacture of complicated jigs 
right man. Reply, giving resume of ed fixtur nd tools for production of pro 
ucation, experience and salary requir: 1 part The person must have a 
nent tc. to Box 44, THE TOOL thorough practical training and sound 
Toledo Chapter Aids in ENGINEER. 10700 Puritan Ave.. D technical qualifications. Formal educa 
: . E troit 2 Mich tion ndary to real experience and 
I reparing Curriculum bility in this field. This position calls 
The University of Toled oopera TOOL AND MACHINE DESIGNER at adder Gea ee 
= men should apply. Excellent salary 
wit the ed itio I tte t wnt f Cincinnat largest perma 1 future prospects under good work | 
lo ed pot rey] I l i ar Cone rirms ha ponies 6 their ng naition Send resume of ecuca 
; ill wk 7 st yori ply acer tion, experience and salary required. All 
cluded ‘ QO =f a f will be promptly considered and 
ne kept strictly nfidential. Address re 
ons curri I tarting this tall Recent engineering graduates f to Box 3 THE TOOL ENGI 
Lavmond Peterso Philip | d students will also be given considera NEER 7 Puritan Ave.. Detroit 2] 
: * PP ns , r tion These ar permanent position Mich 
' : 3 Rwrencs with a substantial, stable leader in 
‘othert, James Clark, Harry Nordgr the field. We can offer top starting TOOL ENGINEERS Cooling tower 
1! Harvey | ingendert t the Loledo wages modern working conditions manufacturer has permanent positions 
ipter served the ed tional con paid holidays, vacations, and other tor tool and machine design engineers 
ttee te aatat ' , ahi benetit Our polici assure varied vera 3 xperience and mechan | 
- xperience and unusual opportuniti al degr jJesirable. Positions located 
embers of the univer the prepa with a future hom ff Excellent opportunity 
tion of the rricul New employe would be expected f mployee benefits and attractive 
The entire progral he mpleted t ett n a permanent Dasis tn Cin ary Ca wire wrife or apply in 
lour ears ot eve! . | 7 cinnat Pleas nd resume to Cin rson. Personnel Dept., The Marley 
on ' { Le ; , ‘ f nnati De signing Inc 37 W seventh in 22? W Gr gory Blvd Kan i 
salistact completion a cert St.. Cincinnati 2. Ohic ty. M 
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A. A. Merry Addresses 
Hartford Night Audience 
Hartford——June 9 was the date of the 
1952 Hartford Night, th 
ged by ASTE member of the Hart 
rad chhaptet More than 25 persons 


sixteenth 


ittended the banquet eeting held in 
lroom of the Hotel Bond 
Ke note peake va Arthur \ 


Mert chief ad ed tool engineer 
with Pratt & W \ireraft Div 
Lnited Aire ft Corp. His subject was 
The Tool F: er Influence on Pro 
bilit 

| B. Bell i il pre lent of 
ASTER. te eeting n an 
ifter-d er talk 


Waindle first ee president: J P 


(Crosby econd ce president: William 
| lar r irmal ot the national 
finance cor | Harry FE. Con 
i, Ne Live 

Pre ding if the meeting was Henry 
| Kurvla. chairman of the Hartford 
chapter. Toastmaster for the evening 
vas Ray H. Mort t nat il pres 
lent of the Soc 

\mong The Spec i iests were \\ 
Arthur Countrvma ly acting mayor 


of the city of Hartford: L. M. Bingham 
ecretary, Mfrs Assoc. of Conn... Inc 

A. H. D’Areambal, past national ASTI 
president and vice president of Pratt & 
Whitney Irwin | Holland past na 
tional ASTI pres 
perintendent, Pratt & Whitney: Fred 
erick | Conard pre ident Pratt & 
Whitney Henry Shar pe 
Brown & Sharpe Mfg. Co \. A. Jones 
hiet engineer Norden Instruments 
Tn Richard Howes Connecticut 
Dept. of Education: Thomas Hollis, Ji 
vice president and 


Neleo Tool Co., Inc 


Still others were 


dent and general su 


president, 


general managcetl 


Edmond Morancy. 
sales manager, United Tool and Die 
Co Jeremiah J. Fazioli, chief tool en 
gineer, Bush Mfg. Co.: James Skinner 
vice president, Skinner Chuck Co.:; 
P. H. Hatch, vice president, Brown & 
Sharpe Mfg. Co.; B. F. Conner, presi 
dent. Colts Patent Fire Arms Mfg. Co.: 
W. C. Stauble, executive vice president 
The Holo-Krome Screw ( orp.: | () 
Favreau, supervisor of manufacturing 
engineering, Kamat \ircratt Corp.:; 
Elmer | Legge general manager, 
Henry & Wright Mfg. Co.: Ed Bullard. 
chief of production engineering, Pratt 
& Whitney; Henry J. Anthony. chief 
tool and equipment engineer, Whitney 
Chain Mfg.; E. S. Grant, vice president, 
Allen Mfg. Co.; Albert E. Englund, 
vice president in charge of production 
Jacobs Mfg. Co ind D. J. Crombie, 


assistant works manager 


| nder wood 


{ orp 


78 





“Strictly social” sums up the May 
Angeles chapter held at the Old Dixie Restaurant. About 520 persons » 
on hand for the dinner and entertainment which included a variety sh 


Among those present were, from 


meeting held by members « 








M. De Paola, Carl Prie« I 


Goodwin, Tom Sloane and William Garnett. 


Banner Presented to 
New Orleans Chapter 

New Orleans—Presentation of an 
ASTE banner to New Orleans members 
from the Houston chapter was a pro 
cram highlight at the Mav 13 meeting 
held at Tulane University The na 
tional membership committee was rep 
resented by Robert W Miller. area 
captain, who spoke to the 130 persons 
present on the chapters membership 
campaign. 

The technical session following din 
ner was titled “Modern Gaging Pra 
tice” and presented by J B. Wilkie 
sales engineering executive. Pratt & 
Whitney. West Hartford. Conn 

Visitors from the Houston chapter 
were introduced by Second Vice Chair 
man Milton Chatry. who conducted the 


meeting 





News Directory 


Chapter Page 
Akron 81 
Atlanta 77 
Baltimore 80 
Cedar Rapids 76 
Chicago 79, 82 
Evansville 80 
Fond du La 79 
Hartford 78 
Kansas City 78 
Los Angeles 80 
New Haven 77 
New Orleans 77, 78 
Northern New Jersey 78 
Philadelphia . 79 
South Bend 79 
Toledo 77, 81 
Worcester 82 


Education and Program 


Committees . 76 
Obituaries « oe 


Positions Available 


Professional Engineering 


Committee 82 
Santa Clara Valley 75, 81 
Semi-Annual Meeting 76 
Standards Meeting 76 











New Jersey Picnic 

Attended by 500 Member, 
Livingston, NJ—D , 

nished the 

sponsored J 

Jersey ASTI 

was nded 


neers 


shoe 


pitel 


three-legged 


punctuated the recre 
Chair 
Slonkosk ent 
was assisted by ¢ ( 
non, | 
Wheato S; ind \ ( 
Wanelik. Secretarv H. W 
urer A. J. Wotow Pp 
N. James Bosted a1 
James Aller 
Others 
were Alexande 
Schmidt. Lore FE ( p 
Anthony | Corse \ \ 
Charles Bazaa. J. I 
t. oe. Gor 


Movies Shown on 


Outboard Motors 
Kansas lt Mo \ ‘ 


representative of Joh Mo 
dressed the June meeting eK 
City ASTE chapter | 
sion and dinner were f R 
Restaurant 

Mi Stahl showe 
applications 
tors and answered q 


floor il 


Atwood Retires 
Carl \V\ Atwood i 

the Hartford. Co 

Norton (o retired 


vears witl 


The Tool Enginee: 












Fond du Lae Sponsors 
sti. dent Guidance Program 
| (bout 75 graduating 





o W isc R Axle 
ken-D Axle ( opened 
| s activities at 5 pa Following 


quet was held in 
roo ot the Athearn Hotel 
W. Keese hiet engineer with 





{ med the 
cues ! vy necessary 
te rinee 
() the olits t address 
illustration of a machine part 
pulley for an automobile and a 
D mn | e proces ~ nvolved in 
o I ged a ngs nd a 
te pict showed the 
ess ) he part t rough the 
s | esses to ym pletion 
| he purpose eeting was 
ting st il e tool enginee! 
g protessio e Fox River Valley 
Wisconsin and the surrounding in 
t il dis t p sents iny oppor 
es n tool ¢ neerin held 
ire cene lly re ized by the 
s at hig chool level 
vears past many students trom 
e area have ed | e eastern in 
trial districts look or Opportunt 
which existed I ¢ OW! home 
ility 
\t present, the supply of trained en 
eers is extremely critical and relief 


Committee members who helped plan the South Bend 

from left. were: Jim Kemp. at 
refreshments; 
Haverstock, 


Jim 


front row 
Prolaska, 
Standing: 


Beeler, 


annual outing. 
food: Walter 

werth, games. 
chairman; Paul 


Larry 


and Roscoe Beebe. entertainment. 


August, 1952 








reservations; 





tro e sit ue wil le] 1 upor 
nterest e presel oO rt 
schoo students 

The Fond du Lae chapt 
sisted ! ts st It { guida t | cy 


at Oshkosh by the 


Giddings «& 
Pobin Tool 
Machi 
\ppleton 
Co., Eclipse 


follow n lies 
Machine Tool Co 
Die Co 
Valley 
Machine Co H. G 
Mig. Co Thre 
Co., Polar Ware Co | 
Brunt Co., Brillion Lron 
ton Mig Lo Paragon Klectric Co 
Metal Ware Kohler Co.. Hudso1 
Machine Co Cleereman Ma 
Packer Mtg. Co.. Manitowoc 
Shipbuilding Co Wisconsin Axle Div 
Kaufman Mfg. Co 


| ewls 
and 


ne ( orp 


Vollrat! 
Deere-Van 
Works, Ham 


( orp 
Sharp 


chine Co 
sion, and 


Gamewell Names Joyce 

Frank B. Jovee. Hartford n 
WOrksS Manager of the 
Gamewell Co Newton Upper Falls 
Mass 1944 Mr 
as tactory manager of the 
Wright Div Emhart Mi 


tord, Conn 


f mbe t 
’ , 
has been named 


Henry S 
Co Hart 


Since has serve 


lover 


The Chicago 
Silver Lake on 
Harold House- guests attended. 
general 
here are: 
bership chairman) 


Nelson, golf 


ASTI 


Dinner 
a variety show provided entertainment. 


Frank Mertz. 


Philadelphia Holds 
Final Technical Session 
|? ely Phe | 


lade Ipl ba 





Belts 


advan 
\é belt processes 
wheels and milling 


work 


lise ussed 


lirements and 


the eflective use ol 
S| chines and applica 
wort | rious material sup 
1 ik 

\ 1 fil finishing jet 
nd compressor blades 
brasive belts, both man 
| e. was shown unde 

pons Carborundum Co 
About 0) members and guests at 
id ner d 125 were present lor 


Elected Vice President 
Harry W 
has been elected vice 


Vascoloy-Ramet Corp. Mh 


Chicago mem 
president of 


Highriter 


et eal stafl in 1940 and 
( director in 1946 
South Bend Members 
Hold Annual Outing 
Sout! Be ASTE members and 


est ore than 00 persons 
Michigan 


and golf out 
Golf ( lub 


eled to Dowa 1d, June 


tit innual 


picnie 


in | ake 


Golfing attracted half the crowd. the 
gest f » attend such an affair 

101 re pitching, dart games, 
other itdoor activities kept the 

der of picnic participants busy 


chapter held its annual golf meet 
June 7. About 150 members and 
was served in the evening and 
Golfers pictured 
Ben Fleury 


Peter Cox, (mem- 


and Al Grove. 
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Evansville Holds 
Executives Night 
| eT 


rhaagote [) ' 
ide 1 | ‘ 

I 7 ( \l 
i if BR ‘ | A 
Rubber Ce 1 ye i 
levelopment How Do | 
Look 

kntertai y 
nished 


il 

\ttendanee ) 
en I eur ved by the 
ipte " ile ) ember 
Ta j 


AiResearch Tour Draws 


Los Angeles AiRe Mig. Co 


Wil host to 240 mer t ind guests 
the Los Angeles ASTI pter for a 
plant tour on June 12. They toured the 
entire manutacturt y facilities is well 
labor itory irea 

In viewing 1 | the 
grou mbserved ft | ie ) 
machine operatiol 1 thre | 
erinding impact ext or ind othe 


=pecial work. much of it at tolerances 


of one ten-thousand 


Visiting the iluminut welding and 
brazing tacilities, the ASTE members 
saw the unique three-d ension dupl 
calors manutacturing ghi-speed tut 
bine wheels In process were thie ol 
cooler and heat exchanger fabrication 
electric motor winding electri ind 






Fei, 


a 
T ‘ 


Several attendance records were broken May 12 by the Evansville chap 








when 130 members and guests attended the first annual Executives Nig 


Speakers were George A, 


of ASTE. 


kK. W. Riddle Named 
Dean at Drexel Institute 
Kenneth W. Riddle, member of the 


Philadelphia I le I the Ss 

i nationa lee lus 
wen given ean ot ‘ 
kver ne College ) Institute o 
Fochacloar. Th ed the col 
leu nee Ok ! erved § ¢ 
Drexel s taculty nee L929 


240 Los Angeles Members 


electron Issel bly i! value manu 
acture Liumil extrusion, eX 
, , 
tremely clos sheet meta work and alt 
turbine inne gas turbine engine issem 
Dt 
The tour was also co fucted throug 


i batterv of air turbine test cells where 
equipment was operaltit it speeds ot 
1. OOO.000 rpm, throug omplete eles 
trical and electronic research depart 
ments where produ through 14 
environmental tests nd chemieal and 


metallurgical divisions 


Ine ot the outstanding parts of the 
tour was the view ot the unique strato 
chambers where altitudes LOO.000 ft 


ind temperatures aot I nus oOo deg | 


in be simulated Che laboratory area 
ilso boasts one ot the most unusual 
precision Casting departments on the 


west coast 


Los Angeles tool engineers participating in the AiResearch Mfg. Co. tour 


on June 12 were divided into groups 
attention. More than 240 members 






80 


of 20-25 men each for more individual 
visited the firm. 


* 


BS 
©. ate 
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TAZ’ 
. PY 


Bowie. second from left. of the Firestone Tir 
Rubber Co. and Howard Me Millen. 
With them are Harry Newcomb, left. and H. J. 


second from right. national treasur 


Pernicka 


Baltimore Chapter 
Hears Dr. Tarasov 
Balt e—The 1 


ne B 

p | \l 

poke so \ 

i | } 

Bre 1] ' 

\ { ‘ 
f ( \] ( 
, ‘ 

lV ze \ 

i 

re 

lhe 

il 

ente 1) | 

etal R 1) 


methods 
ples to 
Wavs ot vil i 


dithculties 


Osborn Elected State 
Exchange Club President 


presidet So 

lire ) é te 

he 62 | ce ( () 
rgal | 

in June He ha pre 

i member ot the | { 

1s vice | Hi 

rector of the Tocco D 


Ohio Cur KsShatt ¢ 


Donovan Conducts 

Special Ladies’ Quiz 
Wood carvings mai 

awarded as quiz prizes Natio 


Director T. J it 
Ladies’ N ght program of the Potor 


chapter The special qu w. des 
nated erroneously in the ] ssue 
TH Too } NGINEER aS a s ao 
quiz, was conducted by M Dono 
tor the parti patior t | 
ent tor t 


Engineer 








Student 
Akron 


Oy -tanding 
Hovored by 


i 
| reijt warded 
\kKre ers \ Was awd i i 
« H tor his out 
| eT 
VOTR i= t i ta om 5 
r 1K The presel tion Was 


4. O. Hunt 


ch ipter 





lapping Problems 
Covered by Carruthers 


’ 1) é served t the Mau 

y Clul eceded the 

ttt technical session ot the 

ipter Speaker at the eeting 

in J. Carruthers. research engi 
eenfield Tap and Die Co 


(Carruthers spoke on *Measurin 


erpreting the Factors i lap 
ques.” Using slides and charts 
stration, he explained perform 
iracteristics OL various types ol 
various materials \ lively 
period licated to many that 

iu Ss somew i 0 problem to 
| | i ~ 


New Chapter Chartered 


Ce ( page ) 


John A. Durst, Jr.. Ralph ¢ 
gerald. Wil H. Forbes, John | 

: George D. Geddes. Richard 

F. Gibbons. Russell P. Givenco. Carv B 
John Groves. Clement R 

( etti, Chester C. Hanson, Robert D 


Harper, Wallace H. Harrison, Glenn 
Theodore D. Hill. Gilbert 
\. Hilton, Virgil T. Horn. James M 
James M. Jones 
irl F. Kaiser don Keith. Donald 
Kk. King. Floyd L. King. Robert B 
Kolbo, Rudolph Komuchar, Kenneth 
Krohneke, William C. Lanyon. Donald 
). Locke, Robert W. Marshman. Dennis 
MeCarty, Hugh H. McGee 
Mercurio, Bernice W Newberry 
Clifford F. Oliver. Garland C. Oliver 
ph E. Olsen, Alex D. Peresich, Jack 
Petersen, Hugh L. Phillips. James A 
ter. Edward W. Reed. Jr.. George R 
ire Robert W Frank \ 
1. Karl H 


Leonard G 


,o1 


Domini 


Scott 
Sprick 
iddition to tl 


these ere are 


an Tenneson. Don M. 1 
1 B. Van Winkle 
ghan, William A. Ware 
ver, A. S. Wellington 
, ght. Henry Zetschok 


mphrey 
Douglas \ 
Harold 1 
Douglas H 
Paul P 
“t ock, Vincent 


aston, Louis | 


1] more are R i\ Babe 
Diehl, Robert E. I 
taine, Carl W. Horack. David | 
ghes, Russell L. Meredith, George B 
n lol ph, Edward F 

thur E. Stultz, Edward M 
William I Wright 
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Roskowski 


Verdugo 





Side-Lights on Sant 


neers. which took place June lit 


Dinah’s Shack 


a Clara Valley Chapter 


By Andrew E. Rylander 


Food Machinery & 


rshiy Ch'man ot 


Chemica 


Ml s | present the chan 
\ e Diehl, and right 
t ivy usual lueck—as | 


Palo Alto | rentally All the rest of the 
the “Shack” is a fine estaurant, one wel | itifulls photographed 
man hroughout the Pe sula_ that em in the movies! 
ittracts ep re ro i wide s ~ i pic that faded out 
It’s got { S cre 1) c troduction ot visitors led 

I o wie eet R {f Golden Gate chapter stole 
and c¢ cide ill wit y P “\ ongratulatory speech 
Directors Art Lewis 1 Ka Bues king nothing of sincerity, would 
latter wit! hag « f es. Re edit to the parliamentary 
cood! | my Art recent returne sob Douglas \t that Ted 
tron i tour through irop I got the ) oht ilons about all of the 
low-dow ! qaitions s the B present (.G oficers and a 
Drink vay Pa et ind \ tank \ ierable contingent besides sO 
vo home. too ‘ ouldn’t the spirit of mortal have 

By dinner t e. there was al ve | pre 1 Good going. Ted! 
flow crowd of some 180 o ire too One th n particular Vd like to 
engineers ind guests ot whon oO nent o because it 1s so typical ol 
had to be seated outside ot the eeting \ Diehls innate courtesy That is. 
room and leaving little enough elbow e presentation of a Tool Engineer's 
room at that But, no dampening of Handbook and his personal member 
enthusias! 1 typical ASTE dinner ship pin to Bill Ware, first pro tem 
meeting with its laughte banter at + etal ot the chaptet who, since re 
good tellowship Felt right at home! ed to Los Angeles. had worked 

Dinner over. Ch’man pro tem Vinee 1ard and diligently toward its organ 
Diehl turned the meet ng over to 1) itio If Vinee ever becomes king. he 


Ben Haz winkel who n 


rector 


ets 


who torg 


ince with ASTI procedure called I Speake of the evening was J. J. Me 

1 formal election of officers. But, it ( if the Timken Roller Bearing 
seems that the members were well sat ( be Division. who, because of the 
ished with the incumbent with the itenes of the hour. threw his. talk 
result that the secretary was instructe drive and cut corners besides 
to cast nanimous hal We know how that Is At that, he 





Les Hawes, national public re 
Valley officers at the charter me 
First Vice Chairman W. C. 
B. Randolph and 1 


Secretary G. 
' 


charter 


H iwes 


\tter 
Director 


presentatior ot the 


Hazewinkel les 





‘ations chairman, swears in Santa Clara 


eting. From left: Chairman V. E. Diehl. 


Lanvon. Second Vice Chairman E. F. Roskowski. 


reasurer Robert Harper. 


b t s talk over admirably and left 


is 


more know how on 


Ch’man. Nat'l Public Relations Com tee the qualit ind advantages ol graphitic 
swore in the officers. Ralph Chrissie steels n passing. I might add that 
Ch’man of Los Angeles chapter, pre ken steels once pulled me out of a 
sented a gavel on beha his home Ole 
chapter whereupo! Vinee Diehl Everything considered, the new chap 
carded the ketchup bottle w th whiel it 1 fine start, being par 
he had previously maintained law and irly encouraged by a congratula 
order. In turn. Wayne Ewing. Ist V.( message from Andy Clark. Ch’man 
of the Nat'l Membership Com tee, pre e Natl Membership Com'tee. No 
sented a membership kit to Donald Continued on next page 
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Worcester Chapter 
Tours Lapointe Plant 


W =" 4 conducted tour of the 
Lapointe Ma Pool Co., Hudson 
Mia wa eld June 3 by members ot 
Woreester’s ASTE chapter. More than 
OO perse ling several visitors 
iF pt studied the 

operatio they were explained 
L hie tatior “ followed by i 

| i ged by John | 
Rotcehtord, prog chairman ind a 
ir. meeting conducted by Chair 


| Ro nel | ingquuist Both were 
d at the Marlboro Country Club 


Josep ’ Cro } vice president ot 
Lapointe and second vice president ot 
Societ gave a short talk on the 


n Dallas 

The technica speaker was Kenneth 
N. Macomber. chiet service engineer of 
Lapointe ind Worcester ASTE mem 


ber, who discussed the history and art 


{ broachin 
Films were oO of broaching opel 
n the 1 ifacture Of jet pro 
on engine ind of the unusual fix 
’ developed to olding work Phe 


tures make it possible, for exampl 


old the large compressor rotors ot 


ngines at compound angles, thus 
lacing 12 fixed angle blocks 
Defense plants have given the fixtures 
credit for having solved the = serious 
probl of pra i| production, the 


cost oOo whict would otherwise have 


bee! prohibitive 














| 


Items of interest pertaining to professional engineering were discuss: 
the June meeting of ASTE’s national professional engineering commit 


Shown here, seated, from left, are: 


Gallichotte, Golden Gate chap 


L. B. Bellamy, Society president; Charles M. Smillie, member of Det 


chapter and head of the committee; J. 
H. G. Heimann, Milwaukee. Standing: 


P. Crosby, second vice presid 
A. F. Moosbrugger. Piedmont: H 


Conrad, executive secretary; Prof. L. E. Doyle, Chicago chapter; H. | 
etti, Long Island chapter and Marvin Bunting, national headquarters st 


Fabricating Presses 
Topic of T. W. Bannon 


Chicago—-Members of the Student 
Section of Chicago's ASTE chaptet 
heard Thomas W. Bannon, chief engi 
neer. Clearing Machine Corp., at the 
May meeting held at Allied Institute 
of Technology. More than 150 mem 
bers and guests were present for the 
program on fabricating presses. 

Two new otheers were elected at the 
business session. C. W. Demboski was 
named secretary and Mr. Compton was 


elected treasurer. 





Obituaries 


John S. Eacock 

John S. Eacock, 57. ofhce manager at 
the Society's national headquarters in 
Detroit, died June 21 following a short 
illness. Mr. Eacock was named to the 
ASTE post in the fall of 1948 

Born in Indianapolis, he received his 
iwccounting training from International 
( orresponde nee Schools LaSalle Ex- 
tension University and Wayne Univer- 
ity He had been associated in ac- 
counting and administrative positions 
with several engineering and manufac- 
turing firms before oining the ASTE 


staff 


He was a member of Controllers In- 
National <As- 
sociation of Cost Accountants, National 


stitute of America, Ine 


Association of Foreman and_ several 


fraternal organizations 


tibert D. Forbes 
Albert D. Forbes, charter chairman 
died on May 16. 
He had been in the employ of the 


of the Boston Chaptet 


General Electric Co. in various capaci 


ties tor more than 35 vears 


$2 


John K. Turvene 

John K. Turvene, 35, past chairman 
of the North Texas chapter of ASTE, 
died June | in a Dallas hospital after 
an illness of several months. 

Mr. Turven was manager of the 
Texas division of Holister Coil Spring 
Mig. Co. A native of Dayton, Ohio, he 
was transferred to Dallas from Los 
Angeles in 1946. 

He had been active in civic and 
church affairs and was a member of the 
\merican Society for Quality Control 
and the American Society for Metals. 


Roy R. Hoefer 

Roy R. Hoefer, member of the Pitts 
burgh ASTE chapter, died suddenly on 
May 2 from a heart attack. He was a 
tool engineer with the National Tube 
Div., United States Steel Corp.. at the 
time of his death. 

Before moving to Pittsburgh in 1951, 
Mr. Hoefer owned the Hoefer Engr. Co 
in Chicago where he served for three 
vears as chairman of the constitution 
and by-laws committee of the Chicago 
chapter. 


Rylander’s Side-Lights 
on Santa Clara Valley 
an 
QR al ou i Decor! 
of the ASTE { 
Q)ne thir the new 


congratu 


won irom irea ? \\ 
house Electri KF | 
Chemical] Corp n H He 
Corp ind many othe 
dustries Present we 
groups tron Dalmo-\ YY ( 
Schlage Lock Co.. Ma t 
ing Mach. Co., and 
smaller concerns 110 r \ 
Penins ila ind Bay (re 

From one thing to 
pleasant visit trom Shoy | 


& Mrs gduring the 


found his way to my 


a map I gave him during the A 
Show in Chicago. A 

and this should b ter 
ASTE members emp t Me 
cal Engineering Service. Detro 
Meredith Grubb. fro w! | 
news ot auld acquaint 5 | 
gone, but not forgotte1 i Kd 
put it, I’m “only a 
away te 


At date of writ 
just had news of the ] 
Eacock. for the past se 
manager at Society HO 
had been a friend. and lmired 
conscientious worker. W i lot 
are getting to an 
ings are to be expected 
have pleasant memorte nel 
whom we have been clos ISSO 
both vocationally and_ social 
John Eacock. then. tur 10 in ¢ 
glass. And to Mrs. Eacock. mv si! 


sympathies in her bereave 
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News in 


Metalworking... 








LAINS SHORTAGES 


E 
4 INDUSTRIAL DIAMONDS 


oe 


stepped-uf ist ot new supe! 

| t ’ 

: itary 
j ! r is has 
ndustrial diamonds 





ortant Many ol these 


- t 
quire the close tolerance grind 
eels ide of actual 
owdel itfords ol which re 
= a lng “ ! wheels 
' é ire ad ed witl 
49 ~ 
=| ov ie 1 pl is in 
costs and not the 
} nlanne i shortages on the part 
lal 1) stributo S Ltd have 
esponsible tor the present scar- 
high prices of diamond powder! 
ding wheels. Industrial distrib 


the worlds industrial 
ments were made 
r. president ol 
S Cut Ine on his return trom 
esbul where he was authorized 
FE. T. S. Brown. a director of Indus 
speak in behalf of the diamond 

Vv. on this parts ular point. 
\ Metzger attended a symposium 
it the suggestion of Industrial Dis 


is headed by Sir Ernest 


= VW { 

() t eimer. and his statements were 
on the basis of conversations with 
public itterances by. Sir Ernest 


se statements included assurance 
here are no industrial diamonds 
ible other than the present month 


pments which constitute the pres 


total monthly production However! 
situation is looking ip Industrial 
1 its producing athliates are being 
d to make every effort to increase 


and reduce costs. Oppenheimer 
rests already have spent $7.500.000 
expand and improve production fa- 
ties at one mine and will spend 
In addi- 


new equipment and methods of 


t 


litional millions on others 


ng have increased the recovery at 
improved mine trom one caral pel 
» tons of material handled to one 


tor each ae tons 


ENGINEERS SPECIALTIES 
ADOPTS NEW NAME 


Optical Gaging Products. Inc. is the 
e The Engineers Specialties Div. of 
versal Engraving and Colorplate Co. 
At the 
e time the organization was moved 


26 Forbes ~ Rochester. N . 


\ccording to company spokesman, 


opted officially as of June ] 


rsonnel and company representatives 


remain unchanged 
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150TH YEAR SPURS DUPONT CELEBRATION 


Qn the same site on the banks ot \ t (00 ect 
Brandywine Creek where a century and pre ntatives 0 e compa Ss ii 
i halt ago the first I | DuPont aie | ts ind \ ! to othees ind re 
Nemours & ( ompany powder mills tired emplovees, were on hand tor tl 
were located, a marker was dedicated onies W h included a mple 
as part ot that firms celebration of the fist il sd natty prolog le ind id 
date The marker was formed by one {1 pany ofhcials, among 
ot two huge millstones weighing about I He \ } duPont great-great 
seven tons each, ordered from France grandson ot t founder 
by the founder of the company Or; \ innive book. “DuPont The 
iginally. its tunction was to grind, by \utobiogray] of An American Enter 
water powe! the ingredients of black prise traces f ompany s grow ind 
powder Ole ~ t © attected the natior 





“We started to make money 
when we installed our first Moore 


TAUBER. MANA N PARTNER 


Jig Borer im 193567 0°) ooo machine a 1001 company 






Now Daco, one of nation’s best-equipped tool and die 
shops, has 5 Moore Jig Borers and 3 Moore Jig Grinders 





The toolroom which has at its disp 
hole |} t ‘ ke r ALS 
I ved th ¥ i / MI J B D 
Mact & 7 ( i 
Sox ) 
k t 
nd 
contours 
Now D < Moor 
Mt Rie j 
B 
pe ) t A ated a t 
50 | week D 
Some were pretty small: All were has two Moore Pat , ‘ ' { re 
very accurate Die and Strippe i 
pie g 47 holes in stainless steel shut You t 
ter stomping were g bored ond jig descrit gM . | Borer nd 1 QO 
ground by Doco on Moore equipment 
Hole locotion wos within +0.0002; hole 


Moore Special Too! Company, Inc., 732 Union Ave., Bridgeport 7, Connecticut 


sizes were held within 20.000) 


ADD ¢&&% TO YOUR TOOLROOM 


JIG BORERS - JIG GRINDERS + PANTO.CRUSH WHEEL DRESSERS - DIE FLIPPERS - MOTORIZED CENTERS - HOLE LOCATION ACCESSORIES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-83 















































Cemented 
Diamond 
Particles 











More efficient than conven- 
tional single diamond tools 
—with MUCH LONGER LIFE. 


7 
Reduces set-up time—in- 
creases production. 

. 


Now ready and proven: 
Koebelite CDP (Cemented 
Diamond Particles) Tool for 
Ex-Cell-O and J & L Thread 
Grinders, pictured above. 


KOEBEL DIAMOND 
TOOL COMPANY 


9456 GRINNELL AVENUE 
DETROIT 13, MICH. 


FIRST to give diamond users 

the advantage of diamonds 

set in powdered metal. 
INDICATE A-8-84 
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LELAND ELECTRIC 
BECOMES AMF DIVISION 


Leland Electric Company majo 
manutacturetr lectric motors, has 
been made i al S10! \merican Ma 
chine & Foundry Cor pany Purchase 
of Leland. with its plants in Dayton 
Ohio and Guelpl Ontario, bring 


AMF’s plant total to 16 

According to the announcement made 
by Morehead Patterson. AME 
chairman and president, the transaction 


involved the exchange of all of Leland’s 


board 


properties and assets tor a maximum 
of 191,474 shares of AMI 
stock which includes 
a stock dividend of 2!» percent paid by 
(ME on June 14. fess an 


oft shares 


commol 


n adjustment tor 


indetermined 


number resulting 


trom dis 
sents 
According lo Nii Patterson 


management of Le 


present 
1 will continue as 


he tore 


STRESS ANALYSIS COURSES 
OFFERED TO ENGINEERS 
Experimental stress analysis will be 

the subject of a two-week course offered 

Purdue 


Particular 


to industry by University Au 


gust 4 to 15 points to be 
covered in the course will include basi: 
fundamentals as well as the latest tech 
niques in the use of strain gages, brittle 
lacquer coatings and the application of 
photoelasticity to locate defects in man 
ufactured products 
larly for 


enable them 


Designed particu 
practicing engineers, it will 
through both lecture and 
work better a 
quainted with the 
in the field 

Prof. Erwin ©. Stitz and Rebert M 


[Dp 
Grav. of Purdue's expe 


o become 


laborator \ 


latest developme nts 


mental stress 
School of 
ind Engineering Me 


chanics. will teach the course 


inalvsis laboratory mothe 


Civil Engineering 


APEX SMELTING GOES WEST 
Apex Sme!ting Company has acquired 
20 acres within the Los Ai 


ial area 


reles indus 


t where il will 


construct i 


plant whi = expected to bs produ 


ing aluminun illovs by late fall this 
veal 


According 


ment the tacilitv will be engineered to 


company announce 


include the latest developments ir 
melting and material 
When completed it also will 


be in production for magnesium allovs 


equipment tor 
handling 


die cast alloys 


ACME STEEL EXPANDS 
4 $160.000 warehouse 


under way by 


and zine base 


at Montreal is 
Acme Steel ( ompany ot 
Canada, Ltd. This is the second major 
expansion step made by the Canadian 
Acme 


Earlier 


subsidiary of Steel Company of 


Chicago construction of a 
$980,000 manufacturing plant at Scar 


borough, Ontario was announced 


TRUING DEVICE IDEA 
WINS $1000 PRIZE 
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PROFESSORS’ SEMINAR TO 
STUDY INSTRUMENTATION 
The third , 


trial instrumentatior 


innual sé ! 


protessors of engine g in PI 

phia Augus » ZZ 

rv the Indus | D 

i] s-Hor vell Reg ( 

+] 

t ‘ ‘ ~ 

ince S 

itte ley oma 

stru \ | M. ] 

den. training supervis 

pany s Brown Instr 

a broad basis in the conventional 

discussions of mutual p 

neering colleges and tl str 


industr \ 
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Tools of Today.... 








- 


W orm-Gear 





Motor 


| S. Mot P. O 
| (ng . ( ( i 
i 
~ ( c\ _ ogeal thre 
S ‘ : eXcluUsive 
< | Dp = ( \ orTrors 
o Nilo vo 7 esses 
ed | : le | imidal 





re m disto 
( <plas iprication., a 

1 ¢g Vor leak prool 

, sbestos tected wind 

is K brake action 

il thie moto! 

sing give pleasing ap 
f ew built in 

| ges () 155 rpm and 

i a ‘ | Horsepowe 

ges ’ It is made i! 
hire Se das gie phase Phe 

W Synerog in be installed hori 
lly « pright and be provided 
tless flange nting. Other 
tions prov ible speed, 


T-8-85 


Pressure : 


Announcement has 


pressure tester t 
1 accurate indicate 

n {| is of rar 
It has DY lappl i 


g weights ind total 
all types ot presse 
ble ir 


Fainst inacs 


insuring 


il he wed either 


ntally 


August, 1952 


_» 


irate ral 


verti ally or 


lester 
een made ot a 


nat will 


the actual pres- 


directly 
n work in press 


ror determin 
pounds pressure 
S It s most val 


quality control 


pressures. It 


ite i 
oo - Ictiol ikes Tor ong tite 
It is ice three sizes. 0 to LO.OOO 
{ LEM eLeLe ReLemelele 
Spe = es el (0) CO) pounds 
itt ivaliabie On special ordel kor I 
) writ Studebaker Machin 


hori- 


S. 9th Ave.. Maywood. II 
T-8-852 


Sine Plates 


\“ 1a 
» ( ia s iffor ’ pprec i) plate 
oe yorking surtaces precis 
Le CK o lt angles on large wornpreces < P ’ 
ire now being manufactured by DoAll \ feat 
The s es are a\ - and = 
10) es op area ¢ n. plate 
s 6x0 In toy i i ot the LO-i plat ‘ ‘ 
~ Ld ! ole-| 
‘ . VOrRING aces thie ed 
sine yates permit litheult checking 
jobs | D handled with ease For eN rere 
ample ie various degrees of angle ong cyi 
i sine ch ick Can be most accur itel\ 4 if <0 
cl Ked ol hese s plat For pre ced a 
st hecking of compe i angles the ed to 
s are ideal To ike such checks C 
e 5-in. plate can be used in conjun 


Z ad 





JOHN HASSALL INC. 


FOR FURTHER INFORMATION, USE READER SERVICE 


Will sine 





ther o-in plate or with a 
\lso. either the 5- or the 

be used with a 5-in 

re ot the = sine plates is the 
irrangement Two 

ers spaced yy in apart 


nte! ire used in place ot 
ece base evlinder commonly 

hxtures This arrange 
errors which common 
fixtures using the 
lers. The base is sufficiently 
the danger’ of tipping is 
the needed stability is ob 
iking rapid checks of large 
dies and other 


T-8-853 


tools 


Special 


cold headed 


products 


_ nails - rivets - screws 
. made to order 


and to your specifications 


any metal. Large raw 


material inventory for your 
convenience. Send drawing 
- advise quantity. 


Free catalog on request. 





130 Clay Street 


Brooklyn 22, New York 
CARD; INDICATE A-8-85 


$5 









































































AN INDUSTRIAL MACHINE FOR INDUSTRIAL USERS 


MULTI-TAPPERS 





for MULTI-TAPPING AND DRILLING 


We invite you to consult with the factory-trained Jarvis representative in 


your territory to analyze and determine the full requirements 


of your 
tapping and drilling needs. Write for catalog 


JARVIS TAPPING ATTACHMENTS - TAPS - FLEXIBLE SHAFTS 
POWER AND MACHINES - ROTARY FILES - TUNGSTEN CARBIDE 
TOOLS REAMERS AND MILLS - DRILLS - BORING BITS 


THE CHARLES L. JARVIS CO., MIDDLETOWN IN CONNECTICUT 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-86 





Surface Grinds 


British | 
St.. New \Y 
' t | ~ 
Ma ( 





The cross feed 
0.000L-in. divisions 


justment of wheel 
divisions All contr 


that they are wit! 


Carbide Cutter 
\ carbide tipped t 


heen developed that 


tages oT tne sol d 
blade types. Inter 
are seated on 


cutter body with the 


against an abutment in| 1) ‘ 
ting torces are transmitt 
through this iputme 


body bound screws 

the blades against 1 

through a conk il seat 
The bodies can be blade 

slotting. alternate blade s 


side milling. Change 


angles required fo! itt 

terials are iccomplished 

change ot the 

Blade changes cannot 

bodies S11 ¢ there ire 

rated surfaces and | a 
distortio 

repairs are eliminate 


Standard stock sizes ! 


plain and_ side 


widths of % and ° 
diameter 4 nree¢ Oo f 
For further informatio te M 
Div.. Kraus Design, h Excl 
St., Rochester ¢ T-8-8¢ 
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Extension Chuck 


ites so 


iin teature otf this invention Is 








saa series of chucks are manufac 
holding drills of various sizes 
time are inter hange 

I extensio n rod. 

. Little Beaver extension rods 
ifactured fr high-quality 
i 1 they are easily straightened 

\| Vv Corvaon NI Johnson ' - 
Re ve, Long Island T-8-871 
Transfer Machine 

i 2-sta transter ma 
for performing a sequence ol 
1 operations on a Cast iron clutch 
e has been designed and built 
_ yvdel lool Ww Engineering ..6.. 
| Latavette Detroit 7 
Operations include drilling. rough 
sh boring, milling, sawing, tap 
g, spotfacing, counterboring, and 
nfering—total of 37 operations on 
surfaces or holes of various dimen- 
Production rate is 124 cycles an 
r at SO percent efhiciency 
There are several unusual features 
machine \n unusual tooling 
re is in that in Station 1, a two-in. 
eter breather hol trepanned 
the solid casting and finish-bored 
one tool 

\t Stations 8 and 9 normal position- 

1 milling cutters and transfer rails 
have resulted in interference. 

e problem was solved by dropping a 

, tion of the rails through cam action 


Kked to the milling units 


\t Station 16 the workpiece is 


ed YO deg and transterred to an- 
er set of rails tor turther pro essing 
e new position, without being per 
tted to vibrate or move out of correct 
ition during the transfer movement 


T-8-872 
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ACCURATE 
SQUARES 


CONCENTRIC 
SHANKS 


UNIFORM 
FLUTE 
SPACING 


CONTROLLED 
HOOK 


PRECISION 
GROUND 
CHAMFER 


JARVIS 


POWER 
TOOLS 





THE CHARLES L. JARVIS CO., MIDDLETOWN IN CONNECTICUT 


MADE 


- AT NO 
EXTRA 


cost! 


AN INDUSTRIAL TAP 
FOR INDUSTRIAL USERS 


TAPPING ATTACHMENTS 
TAPS + ROTARY FILES 
FLEXIBLE SHAFTS and 


MACHINES « TUNGSTEN CARBIDE 
REAMERS and MILLS « DRILLS 


BORING BITS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-87 






































Tachometer Kits 


lachometer kits contain 
components necessary to 
stantaneous and permanent 
machine periormance at a 
tion, have been announced | 
eral Electric Coos Meter 


ment Dept 


Central location of the k 
ing equipment eliminates ti 


ing production line trips by 


personne! permitting up-to 
checks of operating equipme 
manent recording teature a 


five maintenance 


vents excessive mn 
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GROBET INSIDE 
TUBE-DEBURRING 






GROBET 
TUNGSTEN BURS 
Inexpensive, 
but finest 
at any price. 


GROBET FILE 
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i1utomatically shutting down machinery 


in case ol breakdowns 


available in the new 


installation would in 
venerator a 


switchboard 


THE COMPLETE LINE FOR 
EVERY INDUSTRIAL PURPOSE 


over 5000 shapes, sizes and cuts 


GROBET 
Hand Cut, and 

Ground from Solid 
ROTARY FILES 





SHANKS 





Ye" SHANKS 
“2 SIZE 


le) RE Meaa | teltic). 
LEADING 
de ee) 


Send for Literature 





fp 
Y pif, Yj 


HAND CUT KEY CUTTING 
DISC FILES FILES 
(4 Size) 


af 


GROBET 
Combination GROBET 
DEBURRING CHATTERLESS 


FILES | COUNTERSINKS 
COMPANY of AME 


Ye" SHANKS 











FULL SIZE 
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High Speed Rasps 
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ICA, INC. 


NEW YORK 13, N. Y. 
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[he wheel is expected to find 
use in both large and small 
since it will make it bot ssible 
economical to have a complete issort 
ment of the tires on hand with 


variety of surtaces tor difte 
operatio! ~ 
The new wheel consist sical 


two parts i balanced 1] 


vulcanized on a steel fi 

rigidity and supp 

hub machined tro i 

sides ot the ib are g 

Allen screws. lo King 
. | } 
Tires are ivallable 

widths of one inch 


fractional widths available 


order. while durometers rang Conk 
to 90 in either plair 
variety ot slot designs ft artic 
grinding ope T-8-88 





USE READER SERVICE CARD ON PAGE 
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OF TODAY INFORMATION 
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Are you interested in 


aving up to 50% in your 
inspection time, also extend 
ing for many years the use 
ful life of expensive gage 


blocks? 


The above is being accom 
plished in many of the larg 
est manufacturing compan 
ies in the country by the use 
of the Pioneer Tool gage 
block jack 


Designers and manufac 
turers of tools, dies, gages, 
fixtures, special machines, 
optical checking equipment 
and precision instrumenta 


tion parts 
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PIONEER TOOL & ENG. CO. 


914-18 W. Shakespeare Ave. 
Chicago 47, Illinoi 
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Drill Stop 


Scully-Jones & Co 


kK 
ve St.. ( oy ‘ drill 
- ‘ esse 
il S pie lik 
t ay j 
wi | ( 
| () | il ‘ 
eve inge ore nt 
~~ ae 
a ee =. =: a 
ee gp 

lIseqd nie statiol oO sequence Opera 
tions, uniform hole depth can be held 
I e this drill stop It provides a 
posit t stop which ends ouesswork 
ind reduces rejects 

\ threaded lock bus! oO provides 
quick and accurate idjustment of the 
stop collar lo insert of remove cut 
ting tools, simply loosen set screw and 
slip the stop collar trom the threaded 


shank \ quarter-turn of the set screw 

forces the bushing against the shank 

threads for a positive lock T-8-891 
Center Finder 

\ battery 


lights ip when the point desired is lo 


operated center finder that 


cated. has been developed and Is beimg 
manufactured by Art-Mil Machine & 
Mig Inc Columbus Chio 


Designed for use with milling ma 
chines lathes, jig borers ind drill 
presses where precision work IS essen 
tial, the Art-Mil center finder ‘or light 
wiggle provides accuracy to within 
O.000L it when used to locate working 
points or in slot and hole centering 

\ small, compact device for the tool 


box or the toolroom, the light wiggler 
operates on a standard one-cell battery 
similar to those used in flashlights at 
tached to key chains The manufac 


turer reports this new center finder can 


be used to center and locate bores. for 
truing deep holes, locating spindle cen 
ters ind to set recesses inside bores 


In each instance when it makes con 


tact with the workpiece. it automatically 
lights up to eliminate guesswork and 
lessen evestrain Che light wiggler can 
be used as a comparator on a surtace 
vage when equipped with i special 
holder, can be used to pick up dimen 
sions by contact with height gage with 
out use otf tee le rs. and can he ised as a 
warning stop where close tolerance is 


necessary 
The center finder is furnished with an 


extra long offset. point and ball stem, 


can he used regardless of runout of 
spindle Standard stems may also be 
ised with if r-8-892 








Callg 


ENGINEERS 


A better job, a better life, a better future can be 
yours in California—at Lockheed Aircraft Corpora- 
tion. 

On the job, you enjoy increased pay; fine, mod- 
ern working conditions; association with top men 
in your profession—men who have helped build 
Lockheed’s reputation for leadership. 

Off the job, you live in a climate beyond com- 
pare —where outdoor living can be enjoyed the 
year around. 

In addition, Lockheed’s production rate and 
backlog of orders—for commercial as well as mili- 
tary aircraft—insures your future. 


TO ENGINEERS IN 
NON-AERONAUTICAL FIELDS 


The step up to Aircraft Engineering isn’t as 
steep as you might expect. Aircraft experience 
isn't necessary. Lockheed takes your 
experience, your knowledge of engineering 
principles, your aptitude and adapts them to 
aircraft work in its Engineer Training Center. 


You learn to work with closer tolerances. 
You become more weight-conscious. You may 
attend classes in the Training Center for 
three days—or six weeks. It depends on your 
background. But, always, you learn at full pay. 


NOTE TO ENGINEERS WITH FAMILIES: 


Housing conditions are excellent in the Los Angeles 
area. More than 40,000 rental units are available. 
Thousands of homes have been built since the 
war; huge tracts are under construction now. You 
will find the school system as good — from kinder- 
garten to college 


Send today for free, illustrated brochure describ- 
ing life and work at Lockheed in Southern Califor- 
nia. Use handy coupon below. 















Mr. M. V. Mattson, Empl. Mgr., Dept. TE 


OCKHEED 


AIRCRAFT CORPORATION, Burbank, Calif. 
Dear Sir: Please send me your brochure de 
scribing life and work at Lockheed 

My name 

My address 


My city and state 


My occupation (type of engineer) 
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because Do 


uses the PROFILOMETER 


The DoALL Company of Des Plaines, Illinois, world famous 
manufacturer of machine tools, gages and cutting tools, gives 
customers an exclusive analysis of the precision and dependability 
of each DoALL Precision Surface Grinder. 


To do this, DoALL relies on the Profilometer as the final check 
made on every grinder manufactured. 


Rigid tests provide that each DoALL grinder before completion 
must grind a sample block of steel using a standard 46-grit wheel 
and have the resulting surface finish measured by the Profilometer. 
This Profilometer test on the steel block must register a finish of 
less than 10 microinches r.m.s.! These records of surface finish 
with the actual steel block are then attached to each grinder 
prior to shipment—thus assuring purchasers of the exceptional 
precision of each grinder. 

As a shop instrument the Profilometer is widely being used 
throughout all industry where surface measurement is needed in 
machining, grinding or other sizing and finishing operations. 
The Profilometer provides the fastest, simplest and most versatile 
means of obtaining dependable roughness 
ratings for all surfaces from a fraction of a 
microinch to 1000 microinches r.m.s. 

In your plant, too, the Profilometer can offer 
exceptional advantages as an all important 
shop tool. 


To learn how the Profilometer can help cut costs in 
your production, write today for these free bulletins 


Profilometer is a registered trade name. 





\ M ICROMETRICAL | 


MANUFACTURING 


formerly PHYSICISTS 


COMPANY 
RESEARCH COMPANY 
Instrument Manufacturers 
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Development Ce Instrument is ad precision rin er: | 
4 D | E. 3405 Perkins Avenue. Cle\ ' : : 
Either internal or external—your boring mill, 
too—and planer and other machine tools in 
Pedestal Mill your shop, are now capable of precision grind- 
seine ellie, Tabi ata ing of rolls, surface plates, bearings, journals, 
ier eae mandrels, cutters, etc. They merely require a 
ew pedestal, rolled from sheet HISEY Wide Range Precision Grinder attached 
e | eight to their regular tool holding fixture. 
Built in a number of sizes and types, they are ' 
adaptable for production work as well as the | 
thousand and one odd grinding jobs which crop 
up in every shop and tool room. 
The V-Belt drive affords the most efficient and | 
economical speed and permits rapid speed 
changes as required. | 
Driven by constant speed motor, a steady, uni- 
form speed is maintained as required for best 
results. 
Catalog 72 EA on Request 
His€ THE HISEY-WOLF MACHINE CO. 
: CINCINNATI 8, OHIO ' 
Orvisron of The Cimcinnat: E ectrical Toe 
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Diaphragm Valve 
bom 
Introduced by ¢ N. Hunt & Son 
Ine., Salem, Ohio, the Quick-As-Wink 


diaphragm-operated spring return sin 





gle plunger valve is tor use when only 


} low-pressure air is available for the 








pilot control These valves can be op 





erated with instrument air at pressures 





of from 12 to 35 psi on the diaphragm 


and consequently are well suited for plunger is hollow with precision-placed 
use in development and research labo radial ports The spring return is 
ratories, and all types of industrial placed under the diaphragm push plate 
and commercial applications permitting open-end exhaust if desired 

These valves feature sturdy con The manufacturer reports that the 
struction, simplicity in design and ex improved design prolongs the life of 
treme ease of operation All parts are the pac king and valve parts. reducing 
carefully balanced. The valve housing repairs and maintenance to a minimum 
is aluminum The stainless — steel and that the valves can be completely 








— "MARVEL" 4s 


always had the edge 






MARVEL High-Speed-Edge Blades assure Faster, 
more Accurate cutting with proven Economy and 
complete Safety. Only the MARVEL is a composite 
blade with a high speed steel cutting edge electrically 
welded to an exceptionally tough, strong alloy steel 
body. 
The High-Speed-Edge does the cutting while the 
alloy back with hardened eyes, carries the load. Blade 
tensions up to 300% higher than those possible 
with ordinary blades are recommended. This greater 


tension is confined to the cutting or leading edge 1. High-speed-steel 
by the location of pin holes (exclusive MARVEI cutting edge 

design feature) and cannot be overcome by work 

resistance. Heavier feeds and greater speeds are prac- 2. Tough unbreakable 
tical without “run out.” alloy steel body with 


hardened eyes. 
» , 
With greater accuracy, higher production and lower 


cost per cut, come the extra dividend of Safety, for 1. G 2. Integrally welded 
MARVEL High-Speed-Edge Hack Saw Blades ate to make a fast-cut- 
Positively Unbreakable—shey will mot shatter. ting, long lasting com- 


posite blade that is 
positively unbreakable. 


Ask your local MARVEL distributor (see classified 
phone book) to help you modernize your metal 
sawing with MARVEL High-Speed-Edge Blades 
They cost no more than ordinary blades 








ARMSTRONG-BLUM MFG. CO. 
5700 Bloomingdale Ave. Chicago 39, U.S.A. 
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method and low-cost 

for accurately control 
and are making poss 
control ot hundreds 
tool motions ne 


practicable 
The new switches 
to dwell im inv 7U-to-] 


minimum ot 1 second 


of 60 seconds. Changing 
viscosity in the dashpot 
tion in the dwell ratios 
adjustments withi the 

are quickly made DY 
knurled adjusting screw 
housing 


The switch is also ava 


plosion proof and vapor-s 
Compact in size, Pneu-T: 
switches can be easily mou 
cylinder where their relat 

size offers no obstructio 

ence to machine movement ae 
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Swivel Joints 


tacryet : Whistler Adjustable and Magnetic 

) ac © ak aan Perforating Dies are 

> Stepping up production for 
\ over 1,000 manufacturers 











{comalwade SIMPLIFY 
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edconher > a COMPLICATED SE WHISTLER Adjustable and 
aoe’ ies ' a U Magnetic Dies for perforating, 
f ad’ « ined ti. -« notching and slotting sheet metals 
bake sa AN. Ih PIERCING fast, accurate and cost cutting 
r tandard pip. Complicated patterns can be set up 


a ay ; g quickly. Hol arrangements can be 

ee intatcie cos changed in the press...without wait- 

} ee heiiadlia OPERATIONS ing and at no extra cost. New HU-50 

AES SS wii Seis units, that pierce at 90° angle, can 
, Ti } ‘ } r 


T-8-931 


be used 1n con} inction with standard 
perforating equipment. Fewer press 
Operations ire necessary. 

Air I riction Clutch Re-use the same dies in different 


Flex-Dis r friction clutch fo arrangements on many jobs. Punches 


ae) SE and dies are interchangeable 
OSL W histler Adjustable Dies can be used 


l Vy clu ipplicatior < i 
ed bv the Cardwe | Mte ( Ine 











Div.. Wie i. Ka in practically every type press. Stand- 
Flex-D soly Use this HU-50 90 Perforating a aa ard sizes and shapes of punches and 
ler { _— ™ 3 a ist ies : 
egg a ‘ = ihe seme a — oe  Gooalall dies available up to 4 inches Special j 
es The 1 ifacturer lists the _.. often saves extra Pp sizes and Shapes to order. 
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th speed production and cut ; 
> © ier si ng-engaged ane il ° - comers 
i sae unit costs, write for these —S 
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| 1 8.999 illustrated Whistler catalogs. ——_ 
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geese 


30 DAY DELIVERY 


an a eee 


MORE POWER in less space 


a LESS COST 


O-M is All Cylinder—pack- 
ing more power per square 
inch than any other type! 
No tie rods or bulky end 
caps, saves 13 in installa- 
tion space. In full range of 
sizes from 11” to 8” bores. 
All machined steel with 
bearing bronze. Parts and 
mounting brackets fully in- 
terchangeable. Special de- 
sign standard parts appli- 
cable to almost all “custom” 
installations. 


"a Dag - ; L 
“MACHINE CO. - 


Hammond, Indiona 





Fs 


F. 


- 
’ FREE FREE ; 
NEW CATALOG TEMPLATES 
28, diagram. Complete set. 
packed pages of Shows all cylin 
specifications ders and mount 
parts listing and ing brackets. '/; 
other information ' 4 3 


é a | 


| 
|\ORTMAN-MILLER MACHINE CO. | 


] 1216 150th St., Hammond, Indiana | 


Al no cost or obligation . . . 


Send me your new omplete catalog 
Send me a complete set of '» scale templates 


L) Send me a complete set of ', scale templates 


a esesioenanitiiniesiainsiameniassis 


Firm 
Address 
—— 


a 


MAIL COUPON TODAY! 
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Hand Grinders 


Three hand grinders for use with 
mounted wheels and points have been 
announced by Skilsaw. Inc., 5033 Elston 
Ave.. Chicago 30. These 


the need of tool and die 


grinders meet 
departments, 
modelmake rs 


and professional craftsmen for an ex 


pattern shops designers 
tremely light-weight. maneuverable and 


powerful utility grinder 


Model 137 is equipped with a 5/32 
geared chuck and has a 
Model 146 also 
has a speed of 20,000 rpm but comes 
collet chucks 
an ultra high speed ol 
collet 


in, Capac ity 
speed of 20,000 rpm 


with J.- and !4-in 
Model 148 has 
36,000 rpm and 1x- and ‘'4-iIn. 
chu ks. 

Models 137 and 146 are designed fo 
use with shank accessories of 1°4-in 
Model 148 has 
a capacity of one in. and smaller shank 
All are 
weigh approximately two 


T-8-941 


and smaller diameters. 
accessories. less than 10 in. in 
length and 
pounds. 


Electrical Relay 
The type CO protective relay, a slow- 
speed overcurrent type with inverse o1 
very inverse time characteristics, is now 
available from the Westinghouse Elec- 
tric Corp. Used 
tection of transmission and distribution 


principally for pro 


lines, the relays are available in one of 
three ranges—0.5 to 2.5 amps. 2 to 6 
4 to 12 amps 

Accurate timing is provided by ad 


amps, or 
justable magnetic plugs in the newly 
designed E element electromagnet. Ac 
curate pick-up at tap value of current 
for all disk positions is provided by two 
independent adjustments. Accurate ad 
justment of the damping torque of the 
permanent magnet can be made by 
means of a keeper screw without mov 
ing the magnet. 

Since the relay can be changed in 
the field from one time characteristic 
to the other, it has considerable flexi 
bility. 
electrically 
old type CO relay 

Metal-to-metal 


terminal and tap plate 


Further, it is mechanically and 
interchangeable with the 
contact between tap 
as provided by 
the positive action tap block with self 
positioning taps, makes the contact sys- 
tem of the new relay reliable. The one 
piece, die-cast frame and the cast alnico 
magnet add to its reliability, and the 
non-geared design reduces maintenance 


T-8-942 


needs. 
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CARBIDE INSERTED 
DRILL HG BUSH 





\.7 
W Combining the best feat 


of steel and carbide—here is 


swer to increased production a: 


tough drilling problems: MEYCO 
Carbide Inserted Drill Jig Bushings 

MEYCO bushings last as lo § 
solid carbide bushings in most cas 
and cost a great deal less—th« 


increase the life of drill jigs, fixt 
drills and reamers—they will 
tain accuracy for a much longer 


riod of time—they will increas 


duction, save you money 
down time, lost man-hours and less 
spoilage. 

MEYCO bushings are madé 
A.S.A. Standards in Headless P 


Fit, Head Press Fit and Fixed Re 


able [ypes MEYCO Bushings 
also be adapted to many special 
plications—w rite for ful nfor 
tive catalog No. 13 today 
Manufacturers of precision t 188 


W. F. MEYERS CO., ING 


BEDFORD, INDIANA 
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Valve 


Power 
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POV power-operated valve 
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power-operated valve S esse! 
ind 1 tour-wa Valve but 

on of the dise is accomplished 

s of a piston moved by the 

o ff id pressure of re main 
ind controlled by small pilot 
suitably located and actuated 
ng pressure through the pilot on 
id of the piston torces it to move 
ind rotates the valve dise to 
vard position \pplying pressure 
e Opposite end moves the piston 
and rotates the dist to reverse 
on T-8-951 


Thread Grinder 


stvle ie) Kk x-Cell-O precision 


id grinder is a large-capacity ma 


for grinding threads. worms and 
forms. It has the flexibility re 
tor toolroom work. the accuracy 
precision thread and gage work 
res and iutomats cycles that 
productior WOK It will erind 
rr multiple thre ids. left or right 
In any pite! tron one to 28 
is per inch. It can be used with 
or multiple-rib grinding wheels 
ittachment for grinding accurate 
il threads also is available Sev 
types of diamond dressers may be 
on the stvle 36 thread grinder 


hoice being determined primarily 
le type of thread or form to be 
d 

e relation of work spindle speed 
ble feed can be easily changed to 
gust, 1952 








produce various leads rl is Is accom 
plished by means of change gears 
Most standard leads can be obtained 

the use ot a set otf gears furnished 
with the machine 

Right- or left-hand threads may be Cor 
vround simply by positioning a lever 


* 
set-up time eee 
Cut true holes in pilot 
runs with the NEW 


WAUKESHA © 
Floating 





he lever to a neutral position 
ndexing the work spindle for 
multiple-start threads and 


indexing attach- 
ns of the thread 


include feed to finish size, 


ressing. work size compensation 
esumption oft the grind 
bac klash com 


tion, control of the coolant flow. 


iter dressin 


retracting the wheel 
erinding evele. For 
write the Ex-Cell-O 


y 


Detroit 32. 


iIntormation 


i) 


00 Oakman Blvd.. 
T-8-952 







The 
WAUKESHA 
Floating Quick-Change 
Chuck. Stocked in Morse 
Taper sizes 1 through S. 
Fabricated entirely of 
heat treated tool steel. 


QUICK-CHANGE CHUCK 


Your set-up time is greatly reduced with the WAUKESHA Quick- 
Change Chuck because correct alignment of your cutting tool is not 
required. The built-in Floating Holder gives you instant and positive 


parallel alignment up to .030” at any point within 360 
error in your pilot or production runs, 

Changing tools is quick and easy. Simply 
lift a locking ring which releases two 
steel driving balls — seat the new tool — 
snap the ring down — and you're ready 
to go. No springs to weaken or break. 

Cut your shop costs. Order this efficient 


tool from WAUKESHA — 


“two-in-one”’ 
today. 


Other Money Saving WAUKESHA Tools 


WAUKESHA manufactures a complete 
range of adjustable, inserted blade cutting 
tools: reamers, spade drills and special 
You 
save money with WAUKESHA Tools for 
you replace only the blades; the tool 


tools for individual requirements. 


bodies last for years. 


Send for the new, 







bring it promptly. 
today. 


TOOL CO. 


FOR FURTHER INFORMATION, USE READER 


com- 2 \ 


plete, illustrated WAUKE © Ls 
SHA Tool Co. catalogue. _ 

Gives full specifications py Ss 
and prices. A post card will ES 


Write gs 


No trial and 





Like your safe- 
ty razor—— you 
replace only 
the blades in 
WAUKESHA 
Adjustable, In- 
serted Blade 
Tools. 







** 1428 Arcadian Ave. 
WAUKESHA, WIS. 


SERVICE CARD: INDICATE A-8-95 
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Height Gage 
Transocean Trading Co. announces 
the introduction of a 10-in. toolmaker’s 
height gage manufactured by Benson 
Verniers, Ltd., England 
Made of tool steel, properly hardened 
ind lapped, this high-quality precision 


instrument provides extremely accurate 


vertical measurements. The heavy base 
issures maximum balance and the 
beam of in. thickness makes this 


instrument a strong. rigid and long 
wearing item. Adjustable vernier plate 


for weal idjustment depth rod ind 


offset seribers are ivailable with the 
yage 

This tool comes in a velvet-lined 
leather case. Other size instruments 
plus vernier calipers, test gages and 


precision instruments are available 


from Transocean Trading Co... 6453 
Santa Monica Blvd.. Los Angeles 38 
T-8-961 





Of KALAMAZOO 


CARBIDE TOOL 


AND 


CHIP BREAKER GRINDERS 


a» 
TIME 
TOOLS 
WHEELS 


WD-10 Wet 
or Dry 10” 
Carbide 
Too! Grinder 


Hammond Car- 

bide Tool Grind- 

ers will soon pay 

for themselves thru 

greater wheel econ- 

omy, longer tool life 

and FASTER grinding. 

They relieve toolroom 

bottlenecks and step up 

production. Write for Car- 
bide Grinder Catalog. 


Ammons 


1661 DOUGLAS AVE. + KALAMAZOO, MICH 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-96 


14-WD Wet or Dry 14” 
Carbide Tool Grinder 


96 















Diamond Wheel 





Lathes 


Oo, nd 





} 
he 


tion to 


all technical | H, 
shapers a ile tro : \l 


the Tool Engin 








2 





r point ot 





i t vat OcnK fe 

= | ele! ined bv 
n u the The helix 

vy ( ¢ ble subtract 
e adapter pin 

jing t ( es the “con 

etche he ‘ ‘ 

ing I ¢ ist with a 
geal ike poss e the rapid 

i imetet! ind concen 
iccurate Q.O00L in With this 
ment ) Klash in ilso be 
kK | vith ing gears or maste!r 
Manutacture he hine is the 
ria Gear and Machine Co., 16195 
M Road, Detroit T-8-971 


Dial Test Indicator 


lhe des the Lufkin universal 

st indicator results in greate! 

" durabilit ind id ptability 

Made bv the Lufkin R Co.. Saginaw 

Mich., the indicator is s lesigned that 

lightweight. but very substantial 

lhe one-piece construction ol the base 

shank results in al issembly that 

ot be loosened. eve under severe 

Since the nechanisn s mounted 

the one-piece hase ind shank. a 

d and accurate alignment of the 

ing parts is provided which is in 

endent ot the case Phe simplified 

hanism excludes the customary 

ot gears. resulting in a smoother 

i more sensitive actio The jeweled 

st bearing ilso ncreases the 

iwothness of operation ind insures 

iracy and longer life All greasing 

oiling ire eliminated 

\s the improved hole attachment 

ews directly into the base. no extra 

ranging or supporting arms are 

essary The outside knurled ring 

el) contains the dial and is adjust 

so that the zero can be set to any 
tion in relation to the pointe 


gust, 


T-8-972 


1952 


ABOUT fusol. THE ALL-CHEMICAL METAL-WORKING SOLUTION 





FROM F. E. ANDERSON OIL COMPANY + PORTLAND, CONNECTICUT 





4 


TOOLS NOW DO THE WORK OF 18 WITH 
LUSOL IN THEIR MONARCH LATHES 





This motor shaft is tough on tools. greatly increased tool life, faster 


{8 a day were required until a 25:1 machining and better finishes are 
the usual thing where Lusol ts at 
work. Plant managers tell us that, 
when they put Lusol in one ma- 
chine, they soon have other opera- 
tors asking for it. They like Lusol. 


Lusol solution was put in each 
Monarch Now they 
only 4 tools per day for the same 


Lathe. use 


production and same fine finish. 
Unusual P Not at all! Reports of 


@ 
are cay * 
users Say 
a 
4 TOOL BUILDER—“Drill lands 
and flats stay sharp on deep drill- 
ing with Lusol, where we used to 
have a lot of trouble.” 


4 ROLL GRINDER—“ Eight hours 
grinding time, required for finishing 
four diameters in a step roll, was cut 
to six hours by changing to Lusol. 
And they improved the finish.” 


4 GEAR MAKER—“Only 
pieces were formerly produced be- 
fore milling cutters had to be 
ground. The solution smoked badly 
After changing to Lusol, 8 and 9 
pieces per cutter are obtained, and 
the work remains cool.” 
4 DIESEL ENGINE BUILDER 
“Two Minster punch presses auto- 
matically feed steel strip, blank and 
pierce pole-piece 
electrical generators. A small stream 
of Lusol flows onto the strip as it 
enters the dies. Used to smoke up 





four 


FREE BOOK 


Get complete facts about Lusol by 
writing for this 20-page booklet. 
It contains information on ma- 
chine cleaning, maintenance of 
Lusol solutions, elimination of 
dermatitis and odor in machines, 
plus many case histories of Lusol 
at work. Write F. E. Anderson Oil 


laminations for 


the place, but there's none now, and Company, 213, Portland, Conn. 
the parts come out clean. 
*Case histories of Lusol at work) 

FOR FURTHER INFORMATION, USE READER SERVICE CARD INDICATE A-8-97 
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The modern Lovejoy line of inserted-tooth 
milling cutters are ordered and reordered on 
the basis of performance. Proof? . . . our first 
customers are still with us after 30 years of 
satisfaction. 

The modern Lovejoy line has never been 
more complete. Improved new designs, both 
standard and special, are coming constantly 
from our large engineering staff. 

The modern Lovejoy line features the exclu- 
sive positive-locking’ device to allow maximum 
use of each blade and minimum loss in 
sharpening. 

The modern Lovejoy line of milling cutters, 
boring tools, arbors, flywheels, etc., plus out- 
standing field service, can help you cut your 
production costs, just as it has for others. 


LOVEJOY 


FREE CATALOGS 


9% 


‘TOOL COMPANY, INC. 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-98 


...the word from the wise 
in milling cutter circles 


131 MAIN ST., SPRINGFIELD, VERMONT 


Diesel Engine Pyro: 


er i 

\ 
Waterbur 20. ¢ 
7 
the I | 
cv] 
lemp 
inv t 
prong 
tacles 
thern 
1-32] 

j 
wi 

T-8-981 
Honing Machine 
\ 


machine 


int 





Incorporat 
the Super 
the be 


prod ict 


gears, most broke 

nal finishit ope 
set-up basis. It 

able spi ilé speeds LOO 
no changing 
from 0.185 to 2.500 
adapters needed; pert 
drels that fit spl 

no tools needed | 
stones: stones alone be 


no metal to 


25 in higt 
motor: 1/3 hp, 110 
phase 

To « 
chine a portal 
signed. Rar 
ability make 
honing machine 


conversion tre 


Being light 
can serve several 
shop It slides in and out 


mounting bracket 
chine location F.8 


4 
‘a 
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Automatic Chart 





NEW EASY WAY TO 
SELECT THE RIGHT PUMP 


FOR THE JOB 




















} 
Bs S er ae 
Lage Lo Bloomfield. = PUMP G 
Se 
' innounced the development otf PO Sh 
K Qualicorder in electronic unit ~wopEt service OPERATING DATA PACKING PUMP MOUNTINGS PUMP reaTuRes 
1 to provide automatic chart } CAPACITY } ' 
product quality. Sizes are Figg oe ; all Lisbeth it | 
; : : f wo Se 
ndividual points in such a 4 : | sek Re 4 E 
that statistical analysis may be ope 
ned lowing the gaging 
| 
Vhen used in conjunction with the } 
, | : 
v ind roll-snap thread ~~ oe 
tors, hum in error and judg —— 


ire eliminated, thus assuring ac 


positive results. T-8-991 


Work Feeder = ree a 
Designed to cut in half idle machine a : This 
> ol time, a two-station electrically con- we pels 

rr goee wnfe he| e ent sen 

GUIDE Helps You 


Find the Answer 


the line ot controlled ilir power de 








nanufactured by The Bellows Co.. 


) West Market St... Akron 9. Ohio 








j 
To save you time and trouble in selecting the pump best-suited to 
your application, Tuthill engineers have de velope 1 this revolu- 
he feeder consists of a movable. mild tionary new Pump Guide. Here nm one easy-to-use chart, 1s a 
eel table top 11/16 in. thick by 514 volume-full of information on the complete line of Tuthill Pumps 
wide by 12 in. long, which is At a glance it shows you the 
aes os hardened and ground services for which each model is 
tail wavs ‘ower tor the transverse 
otion of the table oh . ; woh argon : ; ei | gether with performance 
Bellows BEM 5-60 air motor with a Tuthill Positive characteristics, types ol packing, 
lilt-in Electroaire valve that is gual Displacement Pumps mounting styles im | distinctive fea- 
d against burn-out, yet provides serve Industry in : gs . : 
intaneous power control Lubrication, tures that enable you to fit the pump 
The work feeder has a 6-in. trans- Hydraulic, Coolant, to your need, rather than the need 
positioning stroke which allows Oil Burning, to the pum} 
operator to load and unload work Circulating and Copies of this helpful guide are 
me end of the table while the ma- Transfer Service. now available on request. Write for 
; ng operation is taking place at the yours today—there’s no obligation 





er end, thus doubling machine tool 
oduction. Fixtures for holding the 
york may be mounted directly to the 


rte top or to oversize table tops. 





8 equipped with eadiustable ie 
eave Bo ee cer cee pay. Comm TUTHILL PUMP COMPANY 
ming, that eliminate manual error and guns 939 East 95th Street... Chicage 19, Illinois 


sulting spoilage loss T-8-992 





= \ FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-8-99 
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Get More Production 


from your Machines 
with 








PORTABLE 


COOLANT SYSTEMS 


and 


PUMPING UNITS 


1 GPM TO 70 GPM 
uP TO 70 PSI 





PROPER application of coolants mean increased 
production and time and tool savings. You can 
have these advantages for every machine— 
small, large, and special—with Graymills Port- 
able Coolant Systems. 


na FS 





They can be instalicd in a few minutes, are 
modern in design, and of heavy duty construc- 
tion with built-in automatic pressure relief 
valve on gear pumps. 


4FT NEOPRENE FLOW aca 


CLOSE COUPLED PRECISION BUILT 
HOSE PETCOC 


GEAR TYPE PUMP WITH 4 OILITE 
BEARINGS 
/ 






FLEXIBLE 


AUTOMATIC FILTER 


PRESSURE RELIEF VALVE 


CONTAINER 

MEAVY GAUGE STEEL 
Sturdy high pressure gear models . . . smooth 
high volume centrifugal types in 1/25 to 42 HP 
ratings, | gal. to 70 g.p.m. with tank capacities 
from 5 to 38 gals. Also im- 
mersion type _ centrifugal 
pump and motor units. 


MOST INDUSTRIAL DISTRIBU- 
TORS STOCK STANDARD UNITS 









GRAYMILLS CORPORATION 


3729 LINCOLN AVENUE © CHICAGO 13 


INDICATE A-8-100 


100 


Precision Switch 


\ waterproof, snap-action switch in 


corporating potted, waterproof terminal 
leads and a hermetically sealed contact 
chamber has just been announced by 
Micro Switch Freeport, Illinois, a divi 
Minneapolis-Honeywell Regu 


sion ot 
lator Co 





This 4HS switch makes possible the 


use of precision, snap-action switches 


at locations which are subject to in 


mersion, which is of particular value 


for applications on marine and am 


phibious cratt The waterproolt her 
metically sealed character ot this 
switch makes its use feasible also in 


many other aircraft, mobile. and marine 


applications where moisture, dirt, o1 


other conditions of environment could 


damage, reduce the capacity, or short 


the terminals of other switches 
which = are 
this 


switch, are potted to a high-dielectric 


The waterproof leads, 


connected to the terminals of 
plastic which completely seals the ter 
Type LHS switches 


leads of any re 


minals and leads. 


are available with 
quired length, and they can be supplied 
with waterproof couplings 

this 


sealed at the top by a metal diaphragm, 


The metal case of switch is 


through which the external actuating 


lever operates. The contact chamber is 
filled with an inert gas under pressure 


sealed. All 


including the 


and parts of the switch, 


waterproof embedment, 


are sturdily constructed to resist dam 
age in applications where ruggedness 
is essential. 

The electrical rating of the type 4HS 
follows: 10 
ductive load, or 25 


load. 28 volts de: 


switch is as amperes in 


amperes resistive 


one ampere inducive 


or resistive load, 125 volts ac. This 
switch can be had _ with single-pole, 
single-throw, or double throw contact 
arrangement. T-8-1001 


Reamer Heads 
A line of T-J reamers, designed so 
that one shank is quickly and easily 
interchanged wide range of 
heads, is announced by The Tomkins 

Johnson Co., Jackson, Mich. 
This feature cuts replacement 
cost per to less than half be 


with a 


new 
reamer 


se { iy the ead Ww 
e cutting needs | ne 
savings are possil Lusé 
iter il S id iéss 
ster compared w q 
he prev lard 
imer 
The reamet lable 
) Stra cht fi it ¢ heag 
ipered hole wh es ct 
i l i SI y the 
ground tapered shank he 
be quickly removed 
hange teatu : 4 
ichinist to eas o ne 
eaming different tals and 
maximum pertor ¢ oO! the 
metal being cut | s, if the 
changed trom stee to bronze 


imple matter to |] t or i si 


head and eliminate sticking 
occurs when a rea dulled |} 
is used in bronze T-8-1002 
Heat-Treating Unit 

\ medium sized t-treating 
00 Ib hr capacit tor bright 
treating carburizii 4 carbor 
martempering, and annealing ope 
is announced by Ipsen Industries, | 


Rockford, Ill. The Model T-500 


able for either electric o1 gas-nhred 
ition It features automatic se il¢ 
mosphere and temperature contro 
iutomatic transte1 work tron 


oOo! cooling 


through the quencl 


\ semi-automatic loader is provide 


standard equipment with loading 


for two work travs 





Che unit is designed with the quen 
tank direct-connected to the he iting 
chamber, separated Dy in automat 


airdraulic-operated intermediate 


Recessed in the hearth power-d! 
endless chains equipped with prow 
ing lugs transfer the work travs 


the heating chamber onto an elevat 


rack over the quenc! tank Wher 

the section of chair equipped with u 
remains out of the heat zone below 
hearth. As the transfer cycle is 
tiated the cold el and lugs 

into position in contact with the work 
trays. Since the hot chain moves 
beyond the drivii s proc kets be 


load 
or distortion is elir 
ant teature that long s¢ 


life T-8-1003 
The 


eXCeSSIVE st 


is applied, any 
nated, an in 


insures 


fool Engineer 
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A-8-185 


\-8-26 


4-8-160-1 
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| 
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Ace Drill Bushing Cé.....sccccceeesrsevecccsssses TIORB. cv ccccvvcevccs Free ACE catalog tells just how to get what you order every 

time. 
* 

Allegheny Ludlum Steal Corp... ..osccccccescesWoveccscscvescevceseeese New booklet explains how to reduce machining costs and 
save time and money. 

American Broach & Machine Co.........5+6se+ee0+ DORs s 0 o Ki ans cesseous Time, labor and machine operation costs outlined in circular. 

American Wheelabrator & Equipment Cerp..........  ererr, rit. tere Cleser tolerance, stronger bond, brighter appearance, supe- 
rior lubricant retention qualities assured by Liquamette 


wet blasting. 


We @. Barman Cony TiOre soccccccceebscccreccecetocecoccvéccccegseceed Safety, economy, convenience, dependability all assured in 
using flexible hack bandsaws. 


Rotiieiens Die Bi suas so oe o8 00065 66nd cKce 0.0 0 ois Lohse sees ctdaeTeseoed Handy color chart shows heat and temper colors. 

The Carborundum Cos .ccccccsccevcssscccesscece }u ccc vecectccedenes Metallic cutting off with abrasive wheels discussed in free 
booklet. 

Chicane. Blea G@ Wineiiitw Gass b oF i vice ccc cccctcctede ewe vet csbewene send Cat costs . . . Fasten “On the double” with the Chicago 
“214” double rivet setter. Free catalog. 

Chicago Tool & Engimeering Co...........55000e005 DD ccd vis wes 64.5 ee ot Accuracy, speed, fine construction accented in use of Rotary, 
index, milling table. 

Cincinnati Lathe & Tool Co... 1... 0. ee nese vcececes DeNBh vc ccvcccvscececs Save three ways on C-O Cincinnati 3’ 7” radial. 

Cincinnati Milling Machine Co...........0+eeeeee8s Ps 0454 2s Vabewes Free bulletin gives complete description of Hydroform 
process, and detailed machine specifications. 

Cineiamati. Ghater Co. ccc ccc ccc ccstcccccehececs FS ere eee Greater speed, ease of control and versatility in using shaper. 

N-5 

Cupeite Bas GR: oie 6s os concce cB adeos owes Oba 404668 Uw teene seed Free “Crucible Tool Steel Selector’—new, simple, handy 
method of pickirg the right steel. 

Delta Power Teel Biv dlocdiwell Tifa. Gees crivvcccpeviccspecsevessececescd Catalog describes solutions of machining problems through 
application of Delta air-powered hydraulic drill unit, 

CaO Getic We a00is Ue bt teewessteseaniovcevs eas 405 ce wede sad Ceneentricity, hardness, uniformity stressed in bushing 
catalog. 

Glahols Minato Gee occ cc cucescccecovcceveeccecWecdoccccdsccosecceecd Free booklet, “Static and Dynamic Balancing” explains 
greater safety, less wear, better service, 

J. C. Giemaew Gag BOrcin dc Trcvdescsvecccevecesecs Bo cicdccwpvervtescves Need more production? Glenco Fleating Tool Holders. 

Grobet File Co. of America, Inc..........++sse080% oo PS ae res Catalog sheet describes Grobet chatterless countersinks. 

Bamsmnenl Ticetee ete cc ccc cc ccede rece ect ecsaccccesecweecowss Carbide Grinder catalog tells how to save time and expense. 

Gaumtie Gees .c sch eceoceceeFececcecesoseesecis Perr Te “Hy-Power” units reduce wheel “runout” to a minimum. 


Free bulletin. 


aan Gee Gite. dco. 646 09.0.004d55-0046 LCUDS VEO ne 0 8cce ctor mer eeren New booklet describes machinery parts which assure long, 
satisfactory operation. 

Ingersoll-Rand Co, wccccccccccccccccctcccccseses Pe i i ae Bulletin shows line of multiple nut runners built to your 
specifications 

PaOes. GE Rn SP Sen We 0d co-ed 6 cach eonteds viens beh 0 drewectogtl Catalog deals with J & L die heads with ground thread 


tangent chasers and radial chaser types and dies for 
Brown & Sharpe machines. 
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ccccc ccc ccc ccc cee BSB se besceeeecees+sBulletin presents complete information on company enh 
A-8-13 The Lapointe Machine Teel Co... a — 
eering eecceccess eecececeess+»+ Logan lathe and shaper catalog presents complete li 
&S-at9 kagen Sage Wm _guesbecaanseccosoeseede tion with specifications and data. _ 
cocccc ccc cc Aeheccccctsccscceessskundreds of stock symbol designs offered in bull — 
A-B-132-3 Jas. H. Matthews & Co....seeeeesees A siete th gutees- tr 
eves esceececeseesss eCatalog discusses Talide metal, its advantages and . 
A-8-160-2 Metal Carbides Corp. ..sescsvccecccsesecsees 50-G SE tl Grealichey of pattnete oat oes m 
wcccccccccccececec ccc ce edBscccceseveccccess amiormative catalog covers Meyco carbide inserted jig 
A-8-94-2 W. F. Meyers Ce., Ine..... b a 
cece cece csc cc ccc ee AGBBs ce cececceecessss the ABC of Surface Grinding”, booklet presents { and 
A-8-29 Norton Co. cssecscsscceses special points on this subject. 
Pred . bansboe COSCO CeCCR eoeeeesss Sixteen-page booklet “8 things to look for when , wash 
A-8-168-1 Oakite mots, Ime. csewssereseseseeses metal by machine” tells what kind of cleaning we 
and methods to use on various types metals. 
-8-3 Crankshaf PTUTTUTTLTCT ERE eeeveeese Typical Results of Tocco Induction Brazing and So ing 
- 7 =e oe Ripprosgsetenete booklet presents case history study. 
08-2 ‘ rwin ‘Trrrrerrrrrreree eee ecccococeteses Forty-page “Die-Less Duplicating” catalog gives dx on 
— — D> ar enareseceaes Di-Acre powershears, benders, brakes, rod part and 
other equipment. 
-8-94- Ortman-Miller we wee ecccccccccceesces ee RBcccessecccccecese Dingrams, specifications, parts listing and other pertinent 
° a nes information on ©O-M cylinders included in il! ated 
catalog. 
Richards Co. ccccccccsccscccccccccccescess MBs cescceseseces. chitustrated folder tells about multiform bender pointing ou 
pane nein - vantages and special features. 
A-8-167 Scully-Jomes and Co. ..ccccccsscesccsescesccse ss IOSOsseseveveesss+- bulletin carries pertinent facts and data on drill sto; 
The wee eccesccesec ces cee ee secc cee ee eteBs se cccccccecccccs scatalog deals with various models industrial furnaces 89 
—_— rand. ie ing efficiency, economy and other advantages. 
eran: 1 Imdustries, Imc....cccesvecsseseseesesece cecceceecess se All Star” catalog lists Severance tools pointing out st 
— = > : improvements and advantages. 
8-5 Cc Core rvcccescccvesccccesccceeeCossevcceseceseecss Katalog covers explains Standard’s Dializerfor converting 
- PE a Se adjustable limit snap gages to indicating dial types 
thil] Pump Co. ceccscecsecceececseereeeeseseesesssssece eceececess Tuthill Pump Guide”—easy-to-use chart shows services for 
A-8-99 Te each model with its performance characteristics, types of 
packing, mounting styles and distinctive features. 
Viier Manufacturing Co. ....cccccccecccecccesesee DSc eecesess esesssees Catalog tells about Viier toggle pads and thei: ain 
ary ‘ features and advantages. 
A-8-127 Wales-Strippit Corp. c.ccsscccccccccccesecccsces eM, te neweseecserses Fully illustrated brochure gives detailed particula on 
ales new deluxe model drilling machine stressing preci- 
sion, versatility, speed and ease of operation. 
1 Ward Leonard Electric Co. 
ee Industrial Ch Div. scccccccccccesecscevesseseseses eccbescovcced Literature presents fall story of industrial chrome plating 
with Chromaster, emphasizing economy. 
A-8-95 Waukesha Tool Co. o.s sec sccccsccececccdecessecsescssssssccceseess Catalog. Illustrated catalog gives details of “Quality 


Cat- 
ting Tools” with specifications and prices. 


S. B. Whistler & Sons, Ime... ...seeseseeeeeeeees +48 and M-48..........Brochures give prices and application data on company’s lines 
A-8-93 of adjustable and magnetic perforating dies. 
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Chuck 


on to the problem of chuck 


Aviation 


rly shaped parts is offered 

k Ajust-Tru two-jaw aviation 
\ecording to the manutacturers 
, itistactory way to assure accu 
0.0005 in. on large as well 
ns of such parts. It re 
the same speed as a scroll 
it need for further adjust 
need and ex 


It eliminates the 


special fixtures and makeshift 





wo design features make such per- 
possible. The chucks are 
[wo soft blank 


iWS are supplied lor machining to 


with master jaws. 


l-shaped parts for lathe or drill 
ress, Soft jaws can be hardened afte1 
ng to shape, if desired. for long 
york runs. But the main reason for 
he performance of the chuck, accord- 
ig to the manufacturers, is the use ol 
the Buck Ajust-Tru principle. 
chucks are 


Buck two-jaw aviation 


made in 6 and 7-in. diameters. Made 
¥ DV Buck Tool Co:.. 2015 Schippers 
ine K ilamazoo, Mich. T-8-103 


Water Soluble Coolant 


\ water soluble coolant for honing 

has been developed by Pelron Corp.., 

%. 7740 West 47th St., Lyons, Ill. The 
: product, Pelron #560, facilitates the 


emoval of stock and eliminates many 
the customary problems involved in 
use of kerosene and sulphur base 

s used with kerosene. 

The development of a coolant com- 


t 


ning the heat-dissipating qualities of 
vater with the cleansing and anti-rust 
jualities of kerosene was sought. Previ 
water soluble coolants were found 
require increased 


operating pres- 


ires which produced excessive heat. 


this heat caused  out-of-roundness. 
iper, loading of stones with graphite 
iste, steam which produced rust and 


oor stock removal. 
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Pelron #560, containing a high per 
centage of liquid detergent, an extreme 
pressure agent, and a rust preventive 
was found to eliminate the above difh 
culties. It is used ideally in concentra 
tions of 15-20:1 depending on individu 
T-8-1032 


al re quirements, 


Detector 


whi h 


Radiation 


The Ohmart cell. converts 
radioactive energy directly into electri 
cal energy. is now available for use 
with a high-impedance current record 
er, according to an announcement by 
the Ohmart Corp., 2347 Ferguson Road 
Cincinnati 38. Utilization of the Ohmart 
high-voltage 


cell, which requires no 


power supply, is said to result in an 
installation of simplicity of operation 
Che firm’s model RT cell, designed for 
precision measurement of gamma radi 
ation, may be used for continuous mon 
itoring of ambient radiation such as is 
encountered in health physics work, or 
may be used to follow continuous proc 
esses where 


gamma ray activity is 


present. The cell is built with a cen 


trally located sample well. permitting 


Mil 


re eer 


use of the cell for the accurate prepa 
ration ol 


medical services, sinc 


W hen con 


cent geometry is obtained 


nected to the recorder, a 


record of production is made 


not only shows the number of 


prepared, but also records the amount 


of activity in each dose. 


also be used with a number of stand 


ard indicating instruments 
those used for pH measurement 


used with 


instrument signal contacts may be in 


cluded to sound high or low alarms, or 


pneumatically or electrically 
control mechanisms may be 
for the automatic 


T-8-1033 





radioactive dosages tor the 


nearly 100 per- 


permanent 
Ww hich 


dose ~ 
The ( ell may 


similar to 
When 


a recording or an indicating 


operated 
employe d 


control of processes 








Lk J 
RKeamers 
have a 
Wider Range 
of 
Standard 
Sizes 
























































Large Sizes 
TO 1" 
—— | 
Small Sizes 
TO .040 








Che Reamer Specialists 


LAVALLEE & IDE, INC. 
CHICOPEE, MASS. 
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“Saves 51,500 


to $2,000 
in small 
tool costs” 


LPACTURING C8. 


Pe 





art scnew & HAN 





Here’s how one manufacturer cuts costs 
and increases tool performance by using a 
Chromaster industrial chrome plating 
unit right in his own plant. 























< Pho o¢ 


ntain extreme 


e mai to 
ands that W s tools 
our shop demane® ‘this requir’® ters 
he production — nal tolerances. iy unusual = master 
soritical dimenenaard sizes hn est year the $ 3ize taps, 
and cr4 hove $ a c = int e é andar s : 
pe plated aes Many ee out o wutes’ ~ Qver-all, 
and tee us to — The a matter oF 7500 . 00 to 
cor PCO ret s—a . us see 
arilis and reameichromastet oe ek costs. 
we estimate poses in small too asol Manager. \ 
2,000.00 4 ¥° ; G. Dowell, Gener Chicago, "Il. 
$2. writes E. G- Manufacturing Cow 


Hunt Screw & 


Other users are increasing their production 
and profits with this simple, fast, low-cost 
industrial chrome plating process 
A Large Automotive Axle Company Reports: 

“Using a Chromasol plated tap with 3% 

minutes plating, we are now averaging 

6,800 holes per set of taps for banjo hous- 

ings. This has more than doubled our 

former 3,000 holes per set of 7/16-14 high- 
speed commercial ground taps.”’ 

4n Electric Motor Manufacturer Says: 

“We have been able to correct manufac- 

turing errors by Chromasol plating to sal- 

vage one hundred electric motor shafts 
otherwise rejected as undersize.”’ 

A Manufacturer of Plumbing Fixtures Says: 
“Chromasol plating has increased the life 
of our 8-32 machine screw tap, used in 
tapping a plumbing fixture, from 1,000 
pieces to 6,000 pieces.” 

A Pump Manufacturer Says: 

“Our deliveries of small pumps for the oil 


industry have been speeded as much as 

five days by depositing .0002" to .0005" 

Chromasol plate on shafts that would 

otherwise have been scrapped or sent out 

to a commercial chrome plating company 

This operation in one instance permitted a 

$16,000 pump unit to be put into opera- 

tion immediately.”’ 

There's reason after reason for installing 
Chromaster in your plant. It can mean dollar 
savings to you in increased production, mini- 
mized set-up and down-time on your ma- 
chine tool operation. Normal life of your 
cutting tools and wear parts can be multiplied 
three to ten times by this amazing new and 
simplified method of chrome plating. 3% 
minutes for the average job. There's a size 
Chromaster for every shop. 


Co ee ae ee eee ee ae 


| Industrial Chrome Division NAME 
| Ward Leonard Electric Co. 
15 South Street, 


COMPANY 
| Mount Vernon, N. Y. 


| Please send information on in- ADDRESS 
dustrial chrome plating with 
| Chromaster CITY 


asin cash tt seu etit> antes tata-aniin easiest 


ZONE... . STATE 


| 
| 
ue —— 
al 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-104 
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Hydraulic Lift 








De iring, Six-1In¢ W é 

that take im} ie] S 
stride Aside ft I lif 

oO accommodate rve caste 

" 

lit Ss similar t 14 with t 
inch casters. Bot 0-in. solid 

, 

ber rear wheels " ositive locking 
satety brakes r-8-1041 


Anode Basket 


the last ounce is possible DV 


Forcite anode bask now available 
the plating Indust! ough R. O. H 
w Co Ine 1308 P ns Court R 
River 16, Ohio 

According to tl inutacture! 
anode basket is expressly designed 
efficient, complete solution of scray 
ball anode materia d may be 
in nickel. and copper. lead. a1 
cyanide baths 

Fabricated fro eintorced steel 
basket is complet coated wit! 
inert, insulating material. Its tay 
construction is suited to give conti 
electrical contact te tne anode I 


without requiring eplacement o 


tact anodes. Conta s made by 
fectly shielded, ine graphite bl 
the entire depth of the basket 
coupled to the anode bars 

Cotton bags il cluded For 
anode baskets art vailable in eit 


other lengths 
T-8-1042 


24 or 30-in. lengt! 
| 


iailable on specia raer 





The Tool Engineer 

































Electronic Drive 
ndev Machine Co.. 


announces an 


Torring- 
infinitely 
ectronic drive for the Hendey 
lathe. 
is designed to fit into the 


"i tool and gagemaker’s 
lathe as an optional control 


ree hp. d-c. adjustable speed 


ctronic drive is of simple de- 
construction. It contains only 


electronic 


npere, heavy-duty 
tubes in the power circuit, and 
r rectifier tube in the control 


provides a stepless speed 


3000 rpm, by potentio- 


¢. 25 to 
ontrol of both field and arma- 
close 


the motor. Extremely 





control is obtained even under 
g¢ load, which is a very impor- 
isset in lathe operation. Full torque 
iined at low speeds over the com- 


irmature control range by means 


f IR compensation 





} 
Due to provisions for extra capacity, 
ind inherent ruggedness, current limit- 
g is unnecessary. A thermal overload 
5 


elay protects the motor from sustained 
overloads. The unit is unusually quiet 


ring operation under load. 


braking 
full stop from maximum speed in ap- 
proximately 1! 


, ; 
Dynamic accomplishes a 


seconds. Starting, 
topping or reversing from preset speeds 

accomplished smoothly and rapidly 
en when set at 3000 rpm. 


[he electronic drive unit requires 220 
140 volts, single-phase, 60-cycle cur- 
(550 volts, 60 cycles, optional). 
ihe electronic rectifier tubes are war- 
ited for 3000 hours at full capacity. 
ce these tubes operate normally well 
ow rated capacity in the drive, a 
ich greater life can be expected. 


T-8-1051 





USE READER SERVICE CARD ON PAGE 
J! TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 








\ugust, 1952 












Add to the known advantages of socket screws, 
the extra strength and accurate forming that 


results from Kaufman Process manufacture — and 





you have extra values without extra cost. By this effi- 






cient double extrusion method, steel qualities are 


actually zmproved. With modern heat treatment added, 





Cleveland Socket Screws are extra tough. And the true 
hex sockets, formed in one operation, are clean all 
the way to the bottom with sharp corners that give firm 


purchase to the key. It pays you to specify and buy 


Cleveland Socket Head Screws. 
























FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-105 
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Universal Amplifier 
Now 
versal amplifier (carrier type), designed 
standard 19-inch rack 
h front panel. Designated 
360 by the The 


available for delivery is a uni 


for use in and 


having a i-int 


as Model BI 


maker. 


Brush Development Co., Instrument 
Div., 51D, 3405 Perkins Ave.. Cleveland 
14, Ohio, the instrument was designed 
for use with the Brush magnetic direct 


writing oscillographs in studies of static 


or dynamic strains up to 100 eps when 


measured by the use of resistance sensi- 


tive strain gages. Pressures, tempera- 
tures, torque, accelerations and forces 
may be recorded with these instruments 


! 


when sensed with the appropriate pick 
up device 
The Model BI 


use with the SR-4 120 ohm strain gage 


160 was designed for 
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3 FAMOUS BLADES 


CONVENTIONAL RAKER AND WAVY SET... 
for all genera! purpose cutting, on all contour and cut-off 
bond saw machines 


SKIP TOOTH... 

Designed for high speed cutting of soft, non- 
ferrous metals, plastics, wood, rubber, laminated and 
fibrous materials 
3 PACKAGES 


for Your Convenience and Economy 


@ Hondy ARC\LUNE pockage—100 FT. CONS 
Coiled loosely to unwind easily Are Line is Com 

pact for storing — convenient for handling 

© Economical LONG LENGTH COILS over 100 Ft 


You minimize waste using Barnes long, random 
lengths. Boxed for convenient stripping and safe handling 


© Uniformly tough WELDED BANDS —to your specifica- 

tions. Barnes welds ore stronger—properly heat 
treated for strength, toughness and flexibility — thoroughly 
tested. They combine safety, economy and convenience 





QUALITY 








~ W.O 





THE SHAPE OF 







aie ® 2 ai 2s > 
c —_— Bee ye 


°o 
se fl ¢ 
SGeeoa 
EZ we 
= eS 
- 2 @ 
but may be used with any gage type 
with ohmic resistance of 50 to 1000 
ohms. Provision is made for operating 
one to four active gages. The measur 
able range of the instrument is 10 to 
10,000 microinches per inch with one 
active gage. The sensitivity is increased 
four times by the use of four active 
gages. 
The control panel contains a ten-step 


attenuator, terminals for connection of 


BAND SAW BLADES 


SANA 


2 


= 
THINGS TO CUT 


with BARNES HARD EDGE 
FLEXIBLE BACK BAND SAW-— 
Dependable 
All Ways 


Write Today! 
Barnes’ NEW 


HANDBOOK 
of \ 
METAL te 
SAWING 


vO. HEUPINAS co.mne" 








FOR FURTHER INFORMATION, USE 
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READER SERVICE CARD 


AVE. © DETROIT 14, MICH, 
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strain gages. calib Sis 
SIs ce and i 
7 ols va co 
control. he amplifier 
2000 evele pbridg ergizing 
nigh gain i-( al p» 
discriminator I tp 
Provision is made to pern 
thie d-¢ output i I her 
separate unit \ t k 
for this purpose r-8-106) 
. . —" 
Surface Grinder 
\ surtace grinding macl 
1 unique and advanced g 
od has been announced | ) 
Grinder Co.. 6 Mar sset Aver , 
\W ishington This orindet! 
for the fast and a irate ge 
flat surfaces on various kinds 
parts including cast on, ste 
stainless steels, die castings 
inum or zine. bronze 1 allo 
ous kinds. It is dapt 
grinding ot plast ( 
and other mate! e¢ 
stock removal and fl surtaces 





The grinding pr le empl 
the crindet consist icy 
grinding wheel mounted in a 
plane and recessed within the 
work surface of the grinding tab! 
machine employs a large 12 in. d 
cylinder type grinding wheel a 
mits the finishing of surfaces as 
as 914 in. and parts can be of 
mensions with this type olf ma 
This grindet offers extreme ease of 
ation and eliminates the need tor 
ous holding fixtures magnetic cl 
due to the simplicity of the ope 
principle employed. Work pieces 
simply passed across the fact 


iount of si 


grinding wheel and the an 


removal is regulated by means 


positive feed control 
depth ot 
work. 
Another 
removable front sect 


ble 


having side obstruct 


governing 


cut tor Val classe 


ous 


feature of the grinder ist 
on of the wort 
permitting the grinding of 
ons or angular 
could not ordinarily 


flat bed 


faces which 


ground on a type sul 


T-8-1062 


gr inder 


The Tool Engineer 








Flexible Couplings 


1] 
il 





of sma compact, durable 
ished type flexible couplings 
ons up to LO horse powe! 


is Many ds 210 possible bore 


ns for each coupling is an 
Maurey Mfg. Corp., Chicago 


of the couplings two cast 


re on 











bs are joined by a bonded rub- 
on perfected by Goodyear Tire 
tubber Co. for this coupling. The 
s are to be available in three 


s for use with the three stand- 


Maurey types of interchangeable 
os The smallest flexible coup- 
is a l-in. bore and offers 2] pos- 
bore combinations. With the 
1-11/16-in. bore and 2-9/16 in. 

flexible couplings, there are 136 
1 210 possible bore combinations re- 


\ spectively Tor each unit T-8-1071 


Tube Fittings 
response to the growing use of 
tubing for industrial fluid- 
lling systems, the Parker Appliance 
Co., Cleveland. announces production of 
standard-stock line of aluminum tube 
gs for strictly industrial applica 

ns rather than aircraft use. 
e line includes male and female 
ctors. elbows, tees. union and tube 


reducer tor i-, 5/16-, g- and 


outside tubing 





his line of aluminum fittings is pro- 

din the same Triple-lok design, the 
ee-piece flare fitting famous for its 
eeve, which, in brass, steel and stain- 


ess steel, is accepted as the tube hitting | 


tandard in a wide variety of industrial 


jJuipment and processing installations. | 


Aluminum is highly resistant to cor- 
sion and reaction with the fluids han- 
lled: tube in such alloys as B50S is 


is good workability characteristics for 
sy flaring and bending. System weight 
held to a minimum, and total cost 
substantially less than for a copper- 


isS system. T-8-1072 
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y available in long lengths. and | 





FIGURING 
TOOL 
COSTS 


PERFORMANCE 
-»» NOT PRICE, 


ON 


PAYS BIG 


DIVIDENDS 


Productivity-- not pennies—is the only way to 


judge the cost of a tool. No tool deserves a place 





in your shop unless it can prove .. . on the job 
that it will enable the machine to operate at 


peak perf rmance, with minimum downtime. 


Kennametal cemented carbide tools are made by 
processes that are exclusive and expensive, but 
rth far more than the cost 

assure a tool material of consistent 





This Kennametal characteristic pays off-—in your 
op. In many instances, Kennametal tools will 
pay for themselves in savings effected in grind 


A 1 
ing, alone. And this does not take into account 
reduced tooling costs, and improved production 
rate attained 
We'll send you, on request, reports that show cost 
reductions of thousands of dollars on many differ 


ent operations through the use of Kennametal 
tooling. But there is a much better way to 


demonstrate. That's in your shop, on your job. 


MANUFACTURERS OF SUPERIOR CEMENTED CARBIDES 
AND CUTTING TOOLS THAT INCREASE PRODUCTIVITY 








STYLE BL 





STYLE C 








KENNAMATIC PLANER TOOL 
STYLE SBL STYLE 12 PH 












































FOR FURTHER 


INFORMATION 
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Since 1901 


New di C 


POWERSHEA 


OFFERS 


CONTINUOUS ACTION 


plus 


VARIABLE SPEED 


from 30 to 200 strokes per minute 


TURN THE HEAT ON TOOLS AND DIES 
With Quick-Acting JOHNSON Furnaces 








Save time, save gas...heat treat carbon and 
high speed steel tools and dies with JOHNSON 
No. 130A. Two sizes offer wide temperature 
range. Powerful burners provide fast, uniform 
heat with time saving speed. Temperatures 
are easily controlled with accuracy. The 
counter-balanced door opens upwards. Firebox 
7” x 13” x 1614”. Complete with Carbofrax 
Hearth, G. E. Motor and Johnson Blower. 
Write for Complete Catalog. Johnson Gas 
Appliance Company, 601 E Avenue N.W.,, 
Cedar Rapids, Iowa. 


JOHNSON No. 130A Hi-Speed 
For temperatures 1400° to 2350° F. $295.00 


For temperatures 1800° to 2400° F. $325.00 
F.O.B. Factory 


Models also available in smaller firebox sizes. 





for high speed DIE-LESS DUPLICATING 


The new Di-Acro POWERSHEAR 
has remarkable speed and accuracy 
for the production of small parts. 

1. CONTINUOUS SHEARING ACTION 
no clutch to engage! Feeding speed 
determines shearing speed. 

2. VARIABLE SPEED — cycle quickly 
set for each shearing operation. 

3. EASE OF OPERATION fatigue is 
reduced, production soars. 

4. “SINGLE STROKE” SHEARING — 
non-repeating safety clutch for jobs 
not adaptable to continuous shearing. 


375 8TH AVE. 
LAKE CITY, MINN. 


ROD © 
PARTERS \) 


\ NOTCHERS 
to 2? 
Ost en 


FOR FUKIMER INFUKMALIUN, Udt KeAuvek SeKVICe CAKU 
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Any plant doing high speed precision shearing on 
smaller parts cannot afford to be without the 
DI-ACRO POWERSHEAR. Available in 12” and 
24” shearing widths, capacity 16 gauge sheet steel. 
Also standard model. 

DOES PRECISION WORK ON ALL SHEARABLE MATERIALS 
MICA LEATHER ALUMINUM STAINLESS STEEL 
PLASTICS SILVER SILICON STEEL and Many 


BIMETALS MAGNESIUM CHROMEMOLY Other Materials 
FIBRE COPPER LEADED BRASS 


SEND FOR 40 PAGE "DIE-LESS DUPLICATING” CATALOG 
giving full details on Di-Acro Powershears, 
also Di-Acro Benders, Brakes, Rod Parters, 
Notchers, Rollers and Punches 


SHEARS 


INVICATE A-8-108-2 








Intervalometer 


eck, N. \ 


steps of 


Known as the M 


valomete! incorpo! 


crystal oven tor 
generator Uniqu 


limit the error 


or minus one-eig 

T-8- 

Six-Jaw 
Availability o 
the D-S_ radial 
is announced b 

sion of Royal Oak 


Co.. 619 East | 
Mich 











1081 


Chuck 


s1X iw chuck 
grinding nxt 
D-S Grinder D 

fool and Ma 
Ave.. Royal Oak 





Purpose ot the 


erinding tools 
collet or tor wi 


size is available 


need is anticipated 
The chuck 
sper ially adapte I 


Perfect alignment 
precision ground 
with integral ad 
been added to 
idjustable teature 
within 0.0005 in 
The chuck wit! 


ble jaws 


centers 


quicker without da 


grips the work more 


pressure than the 


merly offered 


ick is to pe 
readily held 
collet in co 


further 


bir Buck 1 
the D-S fixt 
issured. A shank 
the D-S spind 
ble back plate 
uck body 


issures concent! 


total indicator rur 


six hardened rev 
work 
ger of cocking 


easier 


firmly with 


iw { huck 


T-8-1082 


Phe Tool Engineer 








ownflow Purifier , ~ = 
jisture, riser discharge and x ae we ue ra 
emoved before passing on -_ =e 
stribution piping when this 
nflow purifier is installed 


Automatic Drill Head 
tank immediately above u oma ic ri ea 


7 


packed towers, deodoriz- 


bble-cap towers and inside offers the technique of 


s. flash tanks. receivers and 


is Called inte rnal down- —_ “Resistance Drilling”. ee ; 
tiene, depending pon. th <ole eliminates drill breakage | 























S depenaing upon the 
hey ncrease heating 
d protect pipeline equip 
m application In chemical 
eum vessels they recovel 


| yum ING an entirely new drilling 


; resistance drilling 
Dumore Automatic Drill Head 


s proving it can virtually eliminate drill 


ipors They increase pro- 





evaporator operation, and 


processing produce a bette ika hen used for small-diameter, 
ep-hok rilling Operations 
With “resistance drilling,” the work- 
fF purifiers carry a guarantee to piece determines the rate of drill feed 
jiler industry to deliver vapor id spe The tool always maintains unt- 


0 P.M. or less of total solids. In 


pressure. No need to rely on oper- 
ipplications the purifier Is guar- 


guesswork. Permits working closer 


to the maximum strength of the drill. 
| to remove 99 percent of all en Based on proven field results under 
average conditions, this tool has set re- 
prey rkable production records when oper- 
ating with these drill diameters: up to 
in steel; up to 14” in brass, alumi- 
n zinc and cast iron; up to 5g” in 
plastics and wood 


Get all of the advantages of this 
amazing shop tool. Specify the Dumore 
Automatic Drill Head. Ask your nearby 
industrial distributor for a demonstration, 
The Dumore Company. 


or write to 


—~. 





hose it ill ih i ae 





\ unique teature of these 


he separating element so de- 


gned that the units maintain a con- 


separating ethciency even as 
ocities become greate! 


Removal of foreign matter is accom- 
shed by means of a multi-stage cen- 


igal element which engages the en- 


nment 


laden vapor at the inlet at 
top of the purifier as far away from 
liquid level in the drum as possible. 
three stages by means of carefully 


olled centrifugal force practically 





moisture and riser discharges 
removed. The cleaned stream is 
passed on through the outlet of 
vessel, while foreign matter is dis- 
ged to a drain. The design is such 
there is no critical pressure drop 
ugh the unit. For further informa- 
write The V. D. Anderson Co.., 
W. 36th St., Cleveland 2. T-8-1091 


USE READER SERVICE CARD ON PAGE THE puMORE COMPANY 
STGaY GT 1325 Seventeenth Street * Racine, Wisconsin 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-109 
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Jig Borer 

Pratt & Whitney Division Niles 
Bement-Pond Company, West Hartford 
1, Conn., has announced a small-size 
g borer, which is the second model of 

series of completely new design jig 
borers being added to their present 
line It i the smallest of the new 
machines which feature the Electrolimit 
measuring syster ind has been desig 
nated the No. II] 

The No. LE provides an accurate 
machine for precision locating, drilling 
ind high-speed boring in small work 
Design improvement in the machine 
ine lude a neaviel ind wider bed con 
struction, table and carriage way tele 
scoping guards, built-in Electrolimit 
measuring svstem. a new design quill 
mounting and a control center for faster 


ind easier operation 





Sentry Model 5Y at Draper Corporation, Hopedale, Mass 


° e . a 
Draper Corporation Cites Sentry Efficiency 
The Draper Corporation, world’s largest loom manufacturers, are 


high in praise of the efficient, economical operation of Sentry 


Furnaces. 


Simple operation and a minimum of maintenance cost are other 
important reasons why they heat treat their high speed steel the 
quick, economical Sentry Diamond Block Way! 

| 





SENTRY MODEL YP 


Vertical model 
for long, slender 
drills, reamers, 
broaches, etc. 


REQUEST 
CATALOG 


D-5 THE SENTRY COMPANY 


INDUSTRIAL ELECTRIC FURNACES AND EQUIPMENT FOR HEAT TREATMENT OF METALS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-110 
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Table settings accurate to 0.0002 


with the Electrolimit 


independent ot travers 










SENTRY MODEL 2¥ 


For small tools, 
cutters of moly, 
tungsten and co- 
bale high speed 


chuck. 


SVE 
< os ire 
f . 
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é S ed S 
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efinitely } 
| TY 
‘ 
é | betw 
¢ iste! I 
omete - 


micrometer bat 

to 0.0001 in 
Phe spindle 

signed to matunt 


ind accuracy 


chine The hardene 


lapped quill roll 


selec ted precisiol 
preloaded het wee 


| 


and hardened sg} 


are guided in 
by a phenoli De 
operation 1s hi 
hole drilling 


Spindle spee 


increased. The N 


speeds ranging 


ind tour spindle 


down, ranging tro 


per revolution 


| wo table S 


increased longitudi 


large size. The 12 


18-in ongitudir 
transverse trave 
table has a 36 


Sper ial columns 


standard can also 


crease the norn 


tween table and 


Mortising 


\ mortising att 


into produc tion rece! 


Lathe It consist 
which bolts to 


table, a mortising 


clamps to the di 


three sizes of 


bits: 14, 36 and 


[wo new featur 


drill press accesso 


guide arms, whi 


fence, adjust separately to handle irr 
ularly shaped piec: 
has a one-in. ind 
on the base. Thess 

give the attachment 
to 5-11/16 in. un 


down and as mu 


tween the guide 


The South Ber 


ment fits all Sout! 


and can be adapt 


having a 1%4-in. qu 
Made by 


South Bend 22. h 








g Bas PY 
elect 9 
~ cr 
FC 
ed 
( 
l a 
salah | 
\ larg 
‘ i 
ounti 
nitia 
iG ; 
) gro 


is on 300 S| 
The h 


he irdene 


head bo 


KE has 16 
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NEAREST THING 
WE KNOW 10 A 


Pe Thing 


‘ 


— 7 
JOR PRECISION | 


| AND OFFHAND | Another 
ME | Chicago Wheel 
FIRST 
4 XL”? is Chic ago Wheel’s exclusive 


new bond for silicon carbide vitri- 
fied grinding wheels, especially 
N made for grinding carbide cutting 
tools. Supplied in most popular 
sizes and steel backs. Prompt de- 


livery. Keep your production up 


costs down, with “XL.” 





| AVAULABLE NOW 
; FOR 
| PROMPT DELIVERY 
| CHICAGO WHEEL 
, & Mfg. Co. 





Dept. TE, 1101 W. Monroe St., Chicago 7 
INDICATE A-8-111-1 
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Washing Machine 


\ washing machine designed and en 


gineered especially for removing sand 


mechanically from steel foundry flasks 
has been announced by The Alvey 
Ferguson Co., Cincinnati 9. In contrast 
with the method of hand-seraping the 
flasks, this washing machine removes 
the sand quickly and completely, which 
is Most important for close fitting when 


reassembling the parts of the flasks 





This machine utilizes the A-F super 


system. The flasks pass 


spray leaning 


along on an \-f bar-ty pe conveyor 


through consecutive high-pressure, fan 
shaped curtains of cleaning solution 
irom above. be low and both sides until 


every inch of the flask is free of sand 

\ special feature of this washing 
machine is a Slo-Flo tank. The clean 
ing solution, in recirculating through 
the machine, flows very slowly through 
this tank. In this 


way the sand settles out of the solution 


as its name implies. 


before it reaches the screen tank which 
screens out foreign particles that might 


T-8-1111 


clog the spray nozzles 


Coolant Pump Magnet 


After extensive testing with as many 
as 50 units in one plant, the Magnetool 
low-cost coolant cleaner. is now ready 
for general distribution. It is recom 
mended for toolroom grinders and 
lathes, or for light production drilling. 
tapping, valve grinding machines, et« 
It is not for heavy production grinding 
The powerful magnetic unit, 14 in 
in diameter by 8 in. long is easily sus 
pended under pump intake in coolant 
tank. All floating steel particles are 
trapped by the magnet instead of being 
pumped back into the system to damags 
work and tools. The unit accumulates a 
mass of chips 41% in. long and 1 in 
thick around its entire circumference 
Load is removed simply by pushing 
wiper ring to opposite end of tube 


Magnetocl Div.. Multifinish Mfg. Co 
Dept. 52%. 2114 Monroe Ave.. Detroit 


T-8-1112 





USE READER SERVICE CARD ON PAGE 
101 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 
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FIXTURE CLAMPS 
and COMPONENTS 


When confronted with a problem con- 
sidered impossible by the experts, Mr. 
Andrew C. Dickson, General Superin- 
tendent of Mfg., Detroit Tank Arsenal, 
and Staff, together with the "Know- 
How" of Colonial Broach Engineering 
Staff solved it, resulting in a $400 a 
day saving. Fully described in March 
3 issue of American Machinist. 


moRTOn 
MACHINE WORKS 


2421 WOLCOTT ST. 
DETROIT 20, MICH. 


INDICATE A-8-111-2 





lil 












































FOR |deee IMPERSONAL INSPECTION 
CHOOSE DIAL COMPARATORS 





112 


Ames Dial Comparators make the inspection of duplicate parts an 
extremely simple, rapid and accurate operation. Ames Comparators are 
strictly impersonal in their accuracy —the results being in no way de- 
pendent on the skill or judgment of the operator. The pressure of the 
gauging members against the work is mechanically determined and 

therefore uniform. 
Check the Ames Dial Comparators shown — one 
of them may solve a Quality Control problem for you. 





Ames No. | Dial Comparator is an easily ad- 
justable bench model that measures objects up to 
2“ in cross section. The table bracket may be 
quickly located and locked in position on the 
column. The table itself may be further positioned 
and locked for final fine adjustment. This com- 
parator is designated Ames No. 1W when equipped 
with dead-weight contact pressure and contact 
area to ASTM specifications for measuring resilient 
materials, such as rubber, plastics, etc. 


Ames No. 2 Dial Comparator is a compact, 
stable bench model for measuring non-yielding 
materials — sheet metal, glass, hard rubber. The 
2“ diameter table is adjustable to bring pointer 
to zero. Ames No. 2W is similar to the Ames No. 
2, but is furnished with dead-weight contact pres- 
sure and contact areas to ASTM specifications for 


checking textiles, plastics, sheet rubber, etc. 


Ames No. 13 Dial Comparator fea- 
tures flat-ground, cast-iron base of 
ample size for using V-blocks and 
locating fixtures for checking rounds, 
flats and odd shapes. Also, the No. 
13 can be fitted with a fine adjust- 
ment for close setting. Accurately 
adjustable bracket holds any Ames 
Micrometer Dial Indicator. 





Ames No. 130 Dial Comparator 
is designed especially for inspect- 
ing comparatively large parts. For 
this reason, the flat-ground steel 
base, the adjustable indicator sup- 
port on which can be mounted any 
Ames Micrometer Dial Indicator, 
and the upright column are pro- 
portioned to suit the user's particu- 
lar requirements. 





Send us your Quality Control job specifications, and we 
will supply complete details and proposal without obligation. 


B. C. AMES CO. ; 


Mtgr. of Micrometer Dial Gauges e Micrometer Dial Indicators 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-112 





Winding Tester 





\ p) ible ¢ ( wind 

P detec 

shorted t +O) AWG 
ni ed Columb 
al Cus | h St N\ 
22 This pr inte 
held-use i t nst 
lesigned t sir , 
vent preakd lectriu 
i general es a 
coils, and si trical eq 
It is a pra : a 
Mma tenance col 


oe NL AANA eo 


Known as the PMD tester. it ¢ 


the user in ai er ot a tew 
to detect the om tion is well 
nature ot an electrical fault 
ty pe ot wind ng The presen 
location of ope rcuits, she 
ground, shorts een phases 
tween turns rsed termi! 
nections wire Kage ind 
detects can be ft 1 in a minin 
time even with killed labor 
[he motor tester consists of a 
supply unit, a vacuum tube os 
i regulator ind rectiner ‘ 
equipped with s lard tubes, 
full-view. clear alibrated mete! 
housed in a sturdy portable case 
total weight of the unit is only 13 
T-8-1121 


Immersion Heater 


First of its type to be tested 
ipproved by leading electro-cher 
suppliers, the Glorod electric im 
sion heater overcomes the many pt 
lems inherent to the heating of cor 


sive solutions 


The Glorod introduces a unique 
of fused quartz heater. totally inert 
acids, which requires no cleaning 
maintenance \s one of the best 
trical insulating materials known. { 
quartz also eliminates stray currents 


electroplating work 
A few of the features are funct 


design, versatility, and lightweight 
easy handling in all metal finis 
work Rugged construction pro 


complete protection against phy 
abuse. Complete range of star 
sizes is available from stock. Mad 
the Cleveland Prox ess Co., 7016 E 
Ave Clevel ind T-8-112. 
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Jig Borer 








settings accurate to 0.00032 
<imum error between two bore 
+0.0004 are provided < 
reading micro-optical meas 
yuilt into the German-made Wherever clemping is done, the 
¢ borer. now being distributed Vlier Toggle Pads are practical 
SA. bv Kurt Orban Co Inc necessities. These tools will op- 
; f erate with almost any type of 


clamp or jack, and insure ac- 
curate holding because of self- 
aligning and leveling feature. 


VLIER | —— 


TOGGLE ~ 
PADS Each pad has a 20° (included) 


angle movement for permitting 

Ss Mf l we adaption to uneven or off-angle 
imp ify surfaces. A_ special “jamming” 
feature prevents loosening dur- 


Clamping ing work, yet allows easy re- 








moval from clamp or jack. 





\ fine helical line, diamond-inscribed On Uneven 


r-finished cylinders, provides 


e ess optical re iding of the fine Surfaces 


its of both longitudinal and 











) . “ 7 mm, 
nsverse movements. Rotatable cylin- 
ected to the coordinate slides. 
rmediate measurements trom ie 
1 to thread to be set on an annular 
i 
0.00004 and read through the — ods 
oscope | he accuracy ot adjust cura, ae Old. ti, m de of 
maintained throughout the life ree p i hin ' Steel, 
sachine diuse a n TOuble_ 
ae : With no 4. e! in . thly re 
Infinitely variable spindle speeds base ° “dead: *lignmen, 
nh T M lel 15 1 Pro ide Ofs Poij 
0 to 1900 rpm in ode o anc py 5Urfa Cs shea 
° c ti 
» 2000 rpm in the smaller Model 14. * any "9 on 
provided 
Model 15 has a table movement of 
40 (longitudinal) by 24 in. (trans- 
se Distance between table surface 
boring spindle is 10-in. minimum _ - i. 
1 30-in. maximum; in special designs, 
. | 
iximum distance can be increased to ] 
' 
A A 


1 or 38 in T-8-1131 





Viier Toggle Pads are available 
in five sizes. Precision manufac- 
ture provides trouble-free serv- 
ice. Like oll Viier products, these 
units ere economically priced, 
fully guaranteed. There is a local 
Viier distributor to serve you. 


Cutting Carbide 
\ new grade of cutting carbide has 
en developed by Newcomer Products. 
of Latrobe, Pa. This carbide is 
is grade S-6. 
S-6 has been tested and used in in- 


for approximately a year and a 





ind has proven to be highly efh- 


t where the nature of the job makes Write for catalog No. 53 today 
w speeds necessary. Even though 


h 


can be used at high machining 


yee - greatest tool life is obtained VLIER MANUFACTURING co. 


slower than those at which 
er grades of carbide can be success- 4552 BEVERLY BLVD., LOS ANGELES 4, CALIF. 
used. S-6 is therefore suitable for Manufacturers of 


on ol OT SIOW-SDeeCC ac i s. +4 i 
1 or slow-speed machine Torque Thumb Screws, Spring Plungers, Spring Stops, Fixture Keys. 


% 
‘ 
¢ 


s.6 


is excellent for interrupted cuts. 





} 


emoves stock fast because of the 
feeds is permissible. T-8-1132 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-113 
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TR ADE | iT KR ATURE Free Booklets and Catalog 

‘ 4 4 4 Currently Offered By Manufact ; 
na 

Contour Forming Gear Shapers Measuring 

Instructive brochure presents cleat Bulletin No. 1800-52 covers improved Sixty-ti g 

picture of an answer to modern contour line of Series 1800 shear-speed radial in 

forming proble ind its advantages gear shapers. describing and illustrat de\ 

over conventional metal forming met! ing latest applications for air clamping ind 

ods describes w parts are tormed of work shaping of teeth on small ment 

tangentially | te compression pump gears, large bull gears and bull able } 

forming on onl me ar ind how ex gear clusters points out various desig! educationa stitutio Genera 

trusions are contoured to shape Illus and structural changes Includes spe tors Corp.., Kd 


trated. The Cyril Bath Co., 6880 


(le veland > 


Machinery Ave L-8-1 





YOU SAVE TIME 
YOU SAVE MONEY 
YOU GET QUALITY 
YOU GET QUICK SERVICE 


LODDING Clamp Assemblies and 
Standard Fixture Components are 
produced in quality and quantity. 
Forgings are used wherever practical 
All parts are Parkerized for rust 
prevention 


LARGE FACTORY AND DISTRIB- 
UTOR STOCKS ASSURE QUICK 
DELIVERIES. 


CATALOG AND TRACING TEMPLATES 
AVAILABLE UPON REQUEST. 


cifieations. Michigan Tool Co., 717! 


MecNichols Rd., Detroit 12 L-8-2 



















LODDING, Inc. 


WORCESTER, MASS. 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-114 
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tivit\s Det 
Dies 
Designe 
page standard ii¢ 
with detailed diag 


and illustrations 

ind equip! 

standard pune! 

types lor nand T 

Federal Machinery 

134 Grand St.. New ¥ I { 


Sales Dept 


Cutting Tools 


trative ar 

mensional ies 0) 

ty pe The Gairing Tool Co 
Hoover Rd., Detroit L-8-5 


V-Drives 
Wide \ llustrated \ 


t.. Maurey Mfg. Corp 
2915 S. Wabash Ave., ¢ 
L-&8-6 


Shapers 

“How to Rur \ W 
Shaper ilthoug 
ual for the 7-in. sl 
handbook 
experienced Machu Phot 
grams and exploded 
ternal parts. Expla 
differently formed to 
cuts and how to handt ‘ nal 

ised 1n rk. a 

lined in simple eas follow t 
25¢ South Bend Lathe Works, S 


2 
Bend 22. Ind L-8-7 


Heat Treating 


Applications of 


ments in heat treat pment 

processes ire reviewed wel 

trated Vol. 3, No. 1. He Treat Re 
Includes articles o1 How to Cut H 
Treat Costs “What B is a Qua 
Heat Treat Shop Ed Heat 1 
Review, Surface Combustion Co! 


Toledo. Ohio 7.8 
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Fy, et Setting 

ve-page booklet presents com- 
sive information on eyelet  set- 
xplaining in non-technical terms 
elets are made. how they should 
ected and how they can be em- 
to best advantage; also discusses 
es for the work, and includes 


vs for clarification. Edward 
Seval. 72 Spring St., New York 12. 
L-8-9 
Hiamond Tools 
formative 27-page brochure “Dia- 
lool Engineering” presents tacts 


subject aimed at speeding up 
tuality work; data covers sugges- 
in selection of size, shape and 
ty of diamond tools to do a given 
feeds and speeds, high-speed tech- 
ies. wheel and thread work, correct 
jjustments, coolants, ete Maurice S. 
Dessau Co., Inc., Bank of Manhattan 
Bldg.. 535 Fifth Ave., New York 17. 
L-8-10 


Precision Measurement 
“Dimensional Control and Gaging 
Policy” covers gaging policy, toler- 
inces, reference temperature, gage 
specifications, ordnance practices, fixed 
vages, instruments, multiple semi-auto- 
matic and automatic gaging devices; 
ilso contains illustrations, charts and 
descriptions of various kinds and types 
of gages and precision measuring in- 


struments. The Sheffield Corp., Day- 


ton 1. Ohio T-8-11 
Metallizing, Vacuum 
Comprehensive catalog No. 725, 


“Vacuum Metallizing Today.” describes 
the process and explains how it can be 
applied to surfaces of plastics, metals, 
leathers and 
other products; outlines and illustrates 


glass, paper, textiles, 


schematically the basic principles in- 
volved including pre-treatment, draw- 
ing of vacuum, metallizing and finish- 
ing. F. J. Stokes Machine Co., 5500 
labor Rd.. Philadelphia 20. L-8-12 


Cylinder Power 


Action” illus- 
trates 16 cylinder-powered movements 


“Cylinder Power in 


and shows 21 actual application photo- 

graphs; also describes how cylinder 

power can be utilized to speed produc- 

tion on various types of machines 

ind equipment. Hanna Engineering 

Works, 1765 Elston Ave., Chicago. 
T-8-13 


Straightening 

Function, operation and capacities of 
the “308” series of variable speed 
straightening machines is discussed in 
illustrated bulletin which outlines how 
this machine simplifies advantageous 
use of coil stock. F. J. Littell Machine 
Co., 4127 N. Ravenswood Ave.. Chicago 
13. L-8-14 
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Grinding 

\ belt grinding attachment which 
gives an abrasive belt the maneuver 
ability of a portable grinder is dis 
cussed in illustrated folders BGA-2] 
and BGA-42 which illustrate the many 
specific uses and advantages. Buckeye 
Tools Corp., Div. 31, P. O. Box 966, 
Davton 1, Ohio. T-8-15 


Aluminum Alloys 

Brochure lists in reference form 
composition, typical mechanical prop 
erties and heat treatments of standard 


aluminum alloys produced by Apex 


Apex Smelting Co., 2537 W. Taylor 
St.. Chicago 12 T-8-16 


Grinding Cylindrical 


Landis 


Revised catalog describes 
universal precision cylindrical grind- 
ers; widely illustrated, it includes com- 
plete specifications as well as informa- 
tion on typical grinding set-ups possible 
with these machines. Landis Tool Co., 


\ aynesboro Pa T-8-17 


Spacing Tables 

Illustrated brochure explains in testi- 
monial fashion the use, operation and 
advantages of Bullard spacing tables 
and their importance in production at 


the Norton Co. “The Norton Story of 
Bullard Spacers.” The Bullard Co., 
Bridgeport 2. Conn T-8-18 





Preterred by Ame 


; Largest Shops! 





A-B-C DRILL JIG BU 


te 


Trtred 
V7 eco 


Produced from electric furnace alloy steel contain- 
ing chromium and /or tungsten, A+ B+C Bushings 
deliver at least 10°¢ longer service 


i toe 


UNCHES ...of premium steel 


‘C PRECISION Q 


ALITY PIERCING 


in two basic types: W ater 


Hardening Tool Steel of guaranteed standards of 


both grain size and hardenability . 


. and High 


Speed Ste e/, Points ground on special fixtures, de- 
signed and built in our own plant, to insure abso- 
lute concentricity between point and shank. 


ISION 


- - 2 
ow | 4 see 


for Automotive and other industries. 


A+B-C products are heat treated, including 
quenching, under neutral atmosphere electronically 
controlled. Hardening and tempering temperatures 
throughout the heat treatment are instrument- 


recorded. 





Special grinding fixtures and dressing equipment 
developed by us and not found in outside markets, 
together with latest methods of inspection, insure 





positive dimensional accuracy. A+B+C products 





help reduce your production costs. 


G COMPANY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-115 



































North Kast Wes  outh IN 


S . POO SVQWRWWR H.W. CLO ANS 
American Cyanamid Co., has an Paul L. Wright has been appointed 
nounced — the promotion of L B&B. manager of the Buffalo plant of Joseph 
Forrest to staff assistant to the works T. Ryerson & Son, Inc. He succeeds 
manager at the company’s Warners Clarence S. Gedney, manager for the 
Plant in Linden, N. J. Mr. Forrest, who past 23 years, who is retiring. Mr. 
formerly served with Industrial Chemi- Wright. who has been sales manager 
cals Division’s New York production for the past year, has been associated 
department, will coordinate plant en with Ryerson since 1939 except for a 
gineering and chemical engineering three-year interruption while he was in 
problems military service during the war. 





LIQUAMATTE 


WET BLASTING 





Finishing a broach 






in the Liquamatte 


for Oling Too! Co. 


The Oling Tool Co. of South Bend, Indiana is real- 
izing the increased economy that results from the 
speeded finishing operations of Liquamatte wet 
blasting. Long and drawn-out manual methods 
have been done away with, as the Liquamatte 
saves an average of 50% on former time and labor 
requirements for surfacing tools prior to plating. 
On some items such as drill bits the savings have 
been as high as 80%. 


Oling noted these advantages which are so important to the tool industry: 


Closer Tolerances a ; ? 
Using very fine mesh abrasives suspended in water 


and projected upon the work at high velocity, the Liquamatte 
finishes parts while holding tolerances as close as .0001”. Tools 
are blasted without the cutting edge being dulled. 


Stronger Bond : a 
Chrome plating is only as good as the surface to 


which it is bonded. The Liquamatte leaves a matte-type finish 
on the tools. This increases the available surface area for the 
plate to cling to and results in a very strong bond. 


Brighter Appearance ‘ : 
rg PP Blasting the item after as well as before plating 


assures a much cleaner and brighter surface. 


Superior Lubricant- In addition to the brighter appearance, wet blast- 


Retention Qualities ing after plating eliminates the break-in operation. 
The surface is easily and thoroughly wet with a lubricant from 
the minute the tool is put into service. 


Get the facts on Liquamatte wet blasting. Write today. 


Send today f 2 

Bulletin No. 23 American OU 
or ask for a 

demonstration. WHEELABRATOR & EQUIPMENT CORP. WET BLASTING 


856 S. Byrkit St Mishawaka, Ind. _ 
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INDUSTRY 








H 

George Arents, dea f Ame ) 
Machine and Foundry Co. 
directors and one of the f 
AMF in 1900, has bee 
man ot the board of trustees of S 
University. Mr. Arents hes 
chairman of Svracuse’s 
number of years 

Eugene E. Durst has 
to the newly-created posit 
nical issistant to the nutac } 
vice-president of Wico Electric \ 
Mr. Durst. who now assumes 
sibilities of long term plan 
manutacturing researc! has hes 
charge of manufacturing o 
functions for Wico for the past 
years. Mr. Durst is a member of A 
Springfield (Mass.) chapter. S 
ing him as manufacturing engi 
Vincent Bagnall who is be 
charge of Wico’s methods depart | 
since 1948 

Eugene Durst Paul Diserens 

After 43 years of continuous servi 
Paul Diserens, director of resé 
and development of Worthington 
Corp. and its subsidiary compar 
has retired from those responsibilit 
but will continue with the corporatio 
in a technical consulting capacity 
engineering and research. During 
career, Mr. Diserens was a substant 
contributor to the establishment of « 4 
gineering research as a basis for pro 
ress and development in power plant 


engineering. Ralph M. Watson, 
merly assistant to the vice-president 
charge of engineering, succeeds Mr 
Diserens. Earlier during his 16 years 
with Worthington, Mr. Watson has 
served as an engineer in the refine 


pumps section of the Centrifug 


Pumps Division and as chief engine 
of that division. 
Three new vice-presidents have bee 


named at Illinois Tool Works. Austin 
E. Cole was elected vice president 
treasurer: J. B. O'Connor beca 
vice-president and manager of ne 
product development, and Robert I 
Dick became vice-president and assis 
ant to the president [he additions t 
the organization structure were a! 
nounced as a part of the company 
long term program for new growth a1 
marketing possibilities 


The Tool Engineer 
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the closing session of the 
Assembly of the International 
ation for Standardization, Dr. 
Hilding V. peer was elected 
it of the ganization He sue 
Dr. Albert panna French en 
whose three-vear term of othce 
lecember 1 
Térnebohm has been vice-presi 
nd technical director of SKF 
ies in Gotenborg. Sweden. since 
{ pioneer in Swedish and inter- 
il standards work. he was presi- 
f the Swedish Standards Associa- 
1 1941 to 1949 and now is 


an of its ball bearing and screw 


ds committees. He holds numerous 

ts concerning machine design and 

tools. and has been decorated 

ie governments of Sweden, Finland. 
iark and Norway 

M. Lawrence Price, professor of 

at Worcester Polytech- 


c Institute, has been granted a leave 


ichine design 


ibsenece in order to devote his en- 
time to fundamental research for 
Reed Rolled Thread Die Co. Prof. 
Price has been carrying on this work on 
part time basis for some time. 
Recent appointments announced by 
The Pivot Punch & Die Corp. in- 
eluded Paul J. Allwein who was named 
issistant to the works manager, and 
James G. Deckert, who was appointed 
ssistant to the controller. The appoint- 
nents were a result of expanded com- 
nany activities, the announcement said. 
(According to recent announcement. 
Eugene S. Page has been named spe- 
cial assistant to the executive vice- 





| Coming Meetings 








Aug. 12-16, National convention of 
Photographic Society of America, 
presents symposium “Photography in 
Engineering and Science.” Hotel New 
Yorker. New York City. 

Sept. 4-5, eighth national conference 
on Industrial Hydraulics sponsored by 
Illinois Institute of Technology held 
in conjunction with Centennial of En- 
gineering. Sherman Hotel, Chicago. 

Sept. 8-12, fourth annual Industrial 
Engineering Conference sponsored by 
Industrial Engineering Section, Me- 
chanical Engineering Department, 
Michigan State College. East Lansing, 
Mich 

Sept. 10-12. 14th annual shop Prac- 

Forum of the Porcelain Enamel 
Institute at University of Illinois, Ur- 
bana. Open to both members and non- 
nembers ot PET. 

Sept. 30-Oct. 3, 1952 Iron and Steel 
Exposition and the annual convention 
t its sponsoring organization, Asso- 
ciation of Iron and Steel Engineers, 
Cleveland Public 
ind. Ohio. 


Auditorium. Cleve- 
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president of American Machine and 


ager of electroplating projects for the 








Special Products Development Div. of turing 
Westinghouse Electric Corp. Vir 
who joined Westinghouse in 


be in charge of laboratory in charge 


with “DETROIT”’ 
you save mounting costs, 
increase production runs 


First: “Detroit” craftsmen, working with 
finest precision equipment, take pride in 
the superior quality of every “Detroit” 
Die Set. Second: Every set is fully as- 
sembled and inspected at the factory. 
Here are complete inspection facilities 
and testing skill that mean each Detroit” 
Die Set is right before it is shipped. 


For prompt delivery, or information, 
call your “Detroit” representative. 


cTR 


DETROIT 
BIRMINGHAM, ALA, 
BUFFALO 
CHICAGO 
DAYTON 
INDIANAPOLIS 
KANSAS CITY, MO 
LOS ANGELES 

MILW AUKEE 
MINNEAPOLIS 
MONTREAL, CAN 
NASHVILLE 
NEWARK 
PHILADELPHIA 
PITTSBURGH 
ROCK ISLAND, ILL 
ST. LOUIS 

ST. PAUL 

TOLEDO 

TULSA 

WICHITA 
WINDSOR, CAN. 


operations, including development, pilot 


Foundry Co. Prior to joining AMI plant and technical service work. 
ge directed purchasing activities During a recent election at Borg- 
for the Great Lakes Carbon Corp Warner International, export 
Robert L. Brehm has been mack division Borg-Warner Corp. L. 
assistant chief engineer of Snyder Tool Porter and Ray P. Johnson 
& Engineering Co. and its subsidiary. named vice-presidents of the 
Arthur Colton Co., according to a re Mr. Porter also is treasurer and 
announcement. Mr. Brehm, who has Johnson administrative assistant 
associated with Snyder since 1940 president of Borg-Warner Corp 
responsible for electrical and hy \t the same time, Robert A. Brown, 
ngineering for special purpose comptroller, was elected treasurer 
production machinery and in 1949, when Borg-Warner International, while J. W. 
purchased Arthur Colton Co DeLind, Jr... and R. W. Dose were 
» assumed similar engineering respon re-elected president and secretary 
sibilities for that company’s products spectively. 
Myron Ceresa has been named man \t its recent meeting, the board 


directors of Allis-Chalmers Manvfac- 
Co. elected R. S. Stevenson 
vice-president of the company. 
Stevenson pre \ iously was vice-president 


of the tractor division. 





TR 2-5150 
3-1341 
PA 9206 
PU 5-7694 
HE 3042 
HU 5604 
Vi 3558 
AD 7251 
GL 3-7170 
PR 1822 
WI 1186 
7-0437 
MA 2-4318 
Vi 4-4084 
LO 11-4011 
Ri. 8-2814 
FR 6811 
CE 1600 
MA 4510 
3-8193 
5-8682 
2-1575 


DETROIT DIE SET CORPORATION 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


2895 W. GRAND BLVD. + DETROIT 2, MICH. 
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Great Britain: \j 
term now comm 
rT Sp Een CTEE drilling of verv sn 
= = & Ms ticular importance 
a qT r ing of diesel atomize | 
=) ; for synthetic yar \ : 
7 fale" other such products , 
rf While twist drills cle 
JO" REAMERS e000: 
a ing starts from this oO 
to diameters as sma UU 
REDUCE TOOLING COSTS... Pannen niet sce eatigge 
| depends to a larg 
INCREASE OUTPUT a 
article by R. A. Mar 
| the British edition of V/ 
5. If the machine 
vibration or has runo 
not be accurate and the ¢ will 
easily Many users ol cro 
under a misapprehension regard , 
speeds at which these drills sho 
run. If the speed is calculates 
basis of a recommended surtace 
employed in ordina lrilling 
tions, the spindle speeds will 
siderably too high. | tl 
mends running small drills. whe 
ing brass, at 2000 to 9000 rp 
drilling mild steel. at 1500 to 4500 1 
and when drilling sta ess sit 
q 1300 to 4000 rpm. The lower fig 
each case reters to 
The “P & W” marking is your assurance of outstanding performance. 0.002 in. in diameter. the ppet 
High speed steel, skillful heat treating and correct design with ample a diameter of 0.040 in. The article 
chip clearance mean fast, free cutting performance, long life and low also with production dat meth 
cost. Holes are round, straight and accurately sized. P & W FLOATING location and other iter f micro . 
HOLDERS are recommended as an additional aid to reaming accuracy. ing. 
Any decimal size from .060” to 1.010” can be furnished promptly and FURSnmeNtel . Sectors. goversang 
inexpensively from extensive stocks of semi-finished hardened blanks. ay i <i a | a . peter | 
The entire range of 24 basic sizes requires only 6 standardized shanks ms ps “a ‘ x e ® ae Bei 
and 5 overall lengths. Required holders, cam changes and set-up times edition of Machinery of May 22 
are all greatly reduced. For complete information, write on your The first practical law for plas 
Company letterhead to the Branch Office nearest you — or direct flow indicates that the volume of ma 
to West Hartford; ask for the new Pratt & Whitney Bulletin No. 552. rial worked remains ul inged dul 
the process ol changing the shape | 
Pod second law states that the force and t 
work requirements tor cota torming 
pend upon the degree of dimensio1 
Pratt a Wuitney Sasa te tes toner petocipel one 
SION NILES-BEMENT-POND COMPANY of space irrespective of whether lengt 
WEST HARTFORD 1, CONNECTICUT, U.S. A. sar ~ stage cige-car sea : 
Che author derives a1 ndex of pla 
tic deformation’ which is the natu 
logarithm of the ratio of the orig 
area of the cross section of the mater 
to the area after cold working \ 
though this index may seem to be i 
convenient use In | tice, it pe 
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alculations because all im 
factors in cold torming such as 
essure, work requirements and 
iterial properties depend upon 
defined index. It 
that the 


form change depends on grain 


varithmically 


in the paper resist- 





and chemical composition and 


s resistance can be expressed 





7 illvy in terms of the index and 
arts can be plotted which are 
read. Likewise, the mean for- 
V is re lated to the index. 
oldest conception of wear visu 


Irle« hanical 


it as a process in 
| two bodies rubbing together con 
y interlock the 
rregular surfaces and 


eal off \ 


ases, however, are 


protuberances of 
force them 
large percentage of 
of a chemical 
as discussed in a 
{i bv J. J. Broeze before the Con- 
Abrasion and Wear held at 
Delft. Holland and reported in Engi- 

ng of May 30 differ- 


ites between three typical fields of 


papel pre- 
e on 
The author 
which are of practical significance 


attack 
atmosphere, in 


ere chemical is encountered, 


ely DY the geal 


rication caused by lubricants and 


engine lubrication. 
(mong the advances in engineering 
iring the war few were more remark- 


ble than those in automatic control 


nechanisms centered around = radat 
equipment 
Some of the problems encountered at 
time may come up again in the 
esent development of servo-controlled 
The British Ministry of 
Supply, York House Office, Kingsway 
London. WC 2, 
niormation on 
booklet entitled 
published as Vol. 5 of the Government 
Che report 


both the difficult mathematical sides of 


ichine tools. 


has recently released 


such mechanism in a 
*“Servo-Mechanisms.” 
Research 


Report. covers 


rvo controls and conclu- 


practical 
ms, among them the effect of air in 
he oil on hydraulic transmissions. 

In a paper on the machining of small 
strument parts presented recently be- 
re the Instrument Tech- 


ology by K. J. Wolfe and P. Spear, a 


ection 


Society of 


was devoted. according to an 
May 8, to the 
metallurgical factors on 


irticle in Machinery of 
Huence of 
The dominant factor influ- 
cing machinability, it is stated, is the 
sociation of 


ichining. 


properties known as 


irdness, in conjunction with the work- 
irdening effect. Second in importance 

hardness is microstructure but its 
special tech- 
; ques and is not readily accessible to 


termination requires 
e machine shop. The authors present 
me information 
nability 


which relates ma- 
to structure as revealed by 
cro examination, and in this way sub- 
ides materials according to the car- 


nm contents, 


Goes Rls Meera 
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and DEPENDABLE ACCURACY 
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Manufactured by the most modern processes from only 
the finest, selected materials, Pratt & Whitney Screw 
Machine Cutting Tools bring you the combined advantages 
of careful, precise metallurgical control and uniform 
quality — resulting in long tool life at lowest cost. 


1. Stub Screw Machine Reamers 7. Knurling Tools 

2. Floating Reamer Holders 8. Knurls : ; 

3. Monocone Dies and Die Holders 9. Blue Helix Chucking Reamers 

2 : . 10. Adjustable Round Split Dies and 
4. Duocone Dies and Die Holders Nelders 

5. JCO Cut-Off Blades 11. Ground Thread Taps (all types) 
6. Spiral Point Bottoming Taps 12. Screw Slotting Cutters 


Obtainable from comprehensive stock maintained at the P & V¥ Branch 
Office nearest you, or from Factory Stock at West Hartford, Conn. 


Prarz a Wuitney 


DIVISION NILES-BEMENT-POND COMPANY 
WEST HARTFORD 1, CONNECTICUT, U. S. A. 
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NG Germany: The det = 
most economical tool lif 
ye a paper by H. J. Bun G 
S in November 195] If \ 
j f urs Betrieb After revie 
. iS Al ai methods used for dete 9 
\W WARDER MATERIA the author comes to the 
N 1$ ee Oe... only a cost analysis « 
Xa exact point or conditions z= 
WW tool should be reground 
RS He subdivides tool cost H 
that the cost depends FUS 
Boe aer ee tool life per grind, the 
ier ae ponents machined and o 
ship between the numbe 
‘ and tool wear 
| His analysis, which 
by numerous. charts 
| : 4 4 winds up with a 1 
mendations. He finds t 
| be used to maximun 
. . where tool failure is less signif 
| with likely than surface fir 
4 stance, the surface finis! 
consideration it is not 
GORHAM “Mi 9 » regrind the tools as long 
~ -40-B Tool Bits! finish is acceptable. hl 
Q a quent regrinding is wastet 
: On the other hand 
Get more out of your machine tools... s ieee: salah al dtnaln aaek 
raise your production curve... with Gorham parr mae a a bh 
“M-40-B” turning tools! Use ‘“M-40-B” ene hing ianiailiein to ‘lu 
wherever the application of a Super High become predominant di 
Speed Steel is indicated, as in machining optimum condition. T! 
heat treated alloy steels with large amounts with simple carbide tool 
| . of stock removal at high surface speeds. reach the 5 percent | 
\ “M-40-B” is a Super Moly grade with An article publishe St 
\ performance characteristics comparable to Eisen in April by W. Paps 
those of super tungsten high speed steel. with friction, wear and lub 
It has extremely high red hardness, high wire-drawing operations. Aft 
. Rockwell hardness, and offers maximum ering some historical de 
: . . re author gives an explanat 
toughness and abrasion resistance. You can 
. . ‘ : conditions, lubrications 
Y ' take heavy roughing cuts with it at high nities, Citi on 
surface speeds and feeds . . . use it for high lin! at tee iii oy 
speed finish cuts as well. velocities and unit pre a " 
“M-40-B” comes in square tool bits, 11 shor comsidere aleo the wear of draw 
stock sizes, and in 23 stock sizes of rec- dies and the effect of viscosity. te : 
tangular turning tools. Bits and turning ature and pressure on wea 
| tools are accurately ground, uniformly Interference microscopes for m 
hardened, ready to sharpen. Special sizes ing surface roughness usually can 
| and shapes to your order. Illustrated with be used when the roughness is less t! 
. prices are three popular size ‘““M-40-B” 10 micro inches (0.000 040 in 
| tool bits. See your distributor, or send though many turned and ground 





direct for a trial order. 

“\M-40-B” is one of three cutting tool ma- 
terials developed by Gorizam. Others are 
Gorham “Standard”, for the commercial 
field, and “Gormet”’, for turning soft or 
abrasive stock. They're completely -de- 


scribed, with size and price lists, in a new . 


free bulletin. Send for your copy today. 


_ Gorham TOOL COMPANY 
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faces fall within this 
face finish. E. Zehende 


developed a new metho 


“Fax-Film Method” with the interte 


ence method and was 
data which could not 
before when placing th 


a section of it under t 


microscope He applies 1 fax film 


category ol 


‘r has theref 


1 combining 


ible to ol 
} 


f workpiec 


t 
rf 


be determine 


f 


he intertere 


the surface to be measured and 


it under the interferer 
placed between prepare 
or submerged in a liq 


ice miucrosco 
d glass plat 
iid. Numero 


shown in 


machined 


surfaces are 








author’s paper which appeared 
Zeitschrift des Vereins Deutscher ! 


genieure ot May 2] 





14401 WOODROW WILSON se DETROIT 3, MICHIGAN 
WEST COAST WAREHOUSE: 576 North Prairie Ave., Hawthorne, Calif. 
FOR FURTHER INFORMATION, USE READER —— CARD; INDICATE A-8-120 
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Tou Measure Your Needs 














BROOKS AND PAMPHLETS 
INTEREST TO TOOL 
ENGINEERS Mi / 
HANDBOOK OF ENGINEERING eee f PASUTE: 






FUN AMENTALS, edited by Ovid 
Published by John Wiley 
s, Inc., 440 Fourth Ave., N.Y. 
$10 
cond edition of this handbook 


prove even more useful than the 


CONTROLLED 
BLENDING 


published in 1936, Extensive 

s have been made and some of 
ginal material has been revised. 
Handbook itself needs no intro- 
1 to engineers, since it has long 
ne of the standard items for the 
shelf 






CORRECT 
POROSITY 
Contributors to this and the original 

are among the best known au- 

es in the several fields of engi- 

g practice and education. In 

1 on, care has been taken to have 

the iaterial reviewed by several other 
in most cases to assure a correct 
nu precise presentation. Where more 
letailed or deeper understanding of any 
subject may be required, numerous 
ferences are given to both historical 


blications and recent literature. 





' Besly-Titan abrasive wheels 
Among the sections which have been 


re sed are those on the treatment ot and discs are JOB-FITTED ASRASIVE WHEELS AND DISCS 
iathematics, systems of units, theoreti- for your jobs! Yes, JOB-FIT- Are Job titted for the Foundry 


ind applied mechanics, mechanics —s , ; 
. »/ ) ODS. 1eans 

se Nl, MERE calle, Gla FED for your jobs! It n 

ricity and magnetism, engineering ma- exactly the right wheel or disc to match your work and 


terials, and engineering law. The engi- the results you want! 
neering tables have also been reviewed ~ 4 


nd enlarged ‘ : sae 
Costing no more than ordinary stock wheels, Besly-Titans 


BOLT, NUT AND RIVET | —with individual code numbers and formulas right on 
STANDARDS. Published by the In- | the “‘specs’”—are delivering faster grinding at lower costs 
lustrial Fasteners Institute, 3648 


Euclid Ave., Cleveland 15, Ohio. 247 pp in plants from coast-to-coast! 


his volume is a revision of the so- 
called “Red Book” published in 1941, | ; 
ind has been prepared under the super- | fast—really fast! And when you reorder, you do it by 


VISIOI : 7 sti ’s C i rw 
m of the Institute sommittee on your own code number. as- 
Standards and Technical Practices. It 


sured that each wheel will be BESLY-WELLES 


Original delivery, once “specs” have been established, is 


Is published to aid production in the 


manufacturer's plant and as a service | ‘ 7 > , . ‘tic * CORPORATION 
I a Ser job-fitted to your particular sebtindsd os Galak ih bate Cen 
to users in acquainting them with ac- i in 1875) 
pted standards of nomenclature. di- needs. 20 No. Wacker Drive 
mensions, sizes and other practices. Chicago 6, Illinois 


ese standards have been developed 


er an extended Ti f time 
ded period of time BESLY-WELLES CORP 
rough consultation among manufac- 





: : . 20 No. Wacker Dr., NAME | 
ers, users, and national engineering | Chicogo 6, Ill., Dept. TE 
ieties. Many of these standards have oe M 
n developed and approved through (] Please i T 

procedure of organizations such as mais Al 
American Standards Association A Salk Ghee Yetel Cader Pls | 
the Division of Simplified Practice : CITY ZONE STATE 


h 


ie U. S. Department of Commerce. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-8-12]1 


ugust, 1952 121 
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Teehnical Shorts. . 
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| HE MANY safety hazards associated termining the properties of materials 
with static electricity, as well as the and equipment used to reduce the 
increasing industrial dangers have hazard. 

brought about such a growing demand Obviously, the most serious hazards 
‘or information on the subject that the are those of ignition of flammable gases 
National Bureau of Standards is making or dusts. It has been determined that 
1 study of the problem. Currently the the risks can best be lessened by re- 
Bureau is enlarging its research and ducing the flammability or eliminating 
standardization program for establish- exposure to the flammable agent. Ot 
ing and evaluating methods of measure- course, these measures also reduce 
ment of electrostatic forces and for de- hazard from other sources of ignition, 





Severaice Regrindling Service 


RECONDITIONING T NEW-TOOL PERFORMANCE AT A FRACTION OF NEW TOOL COST! 


Wy HIGH SPEED a4 CARBIDE xy 


Why take less ?-- for Safety, Efficiency, Economy - - 
insist on genuine factory reconditioning service performed 


by Severance New Too! Craftsmen / 
CONSERVE CARBIDE TOOLING 


eS =e! 


TW/S BEFORE AND AFTER SS WEl-TOOL CRAFTS —~ 
MEK CAN ACTUALLY 00 WITH Your BATTERED CAREUDE TOOLS OF TH/S 
AND SUM/LAR TYPES 


CONSERVE 











* 















REPRESENTS 
A NEW 
SEVERANCE 
_ MIDGET MILL 
(A/G SPEED OR CARBIDE) 
REPRESENTS 
TWE SAME TOOL 
AFTER ZO RERINOS 














SF M/DGET MILL 
TYPE FOOLS 
LIKE TH/S 


ELIMINATES LONG 
DELIVERY WORRIES - - 


Your ovic curves ake REGROUNDP ay 
NEW TOOL CRAFTSMEN { Saves Your. Dolan! 


t.* Were he Ouigmatsts +,* 
OVER 20 HEARS EXPERIENCE IN TUIS MONEY SAVING SERVICE 
* Weve been copied but not surpassed, * 


DEPENDABLE DELIVERIES ARE ASSURED yc THROUGH SEVERANCE REGRINDING SERVICE 
We kogtind : MIDGET MILLS, ROTARY FILES, BURS,FILE BANOS, COUNTERBORES, COUNTERSIMS, ETC 
SEND YOUR DULL CUTTERS TO 


SEVERANCE — INDUSTRIES, INC. 


728 1OWA AVENUE SAGINAW, MICHIGAN 








x 














if you don't have a SEVERANCE “Att STAR” Catalog ask for one today! 
it also lists Countersinks, Ball Seat Reamers and other tools of “CHATTER- 
LESS” Tooth arrangement with the latest improvements by the originator of 
this type tool. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-122 


and thus increase safety fro 
angles When coupled with ¢ 


from the area of materials such 


tics, wool, and rubber. which 
generate high electrostatic g 
these measures otte! ire suthe 


reduce the hazards to a negligibl: 
the researchers have tound 
More elaborate methods of mit 
depend upon reuniting the cha 
fast as they are separated in o 


keep the voltage across the 


objects low This can be accom] 
by connecting stationary metal] 
jects to a common ground, by | 
fication (which provides a fi 
moisture ot moderate conductiy 
most objects). or by nstalling 


ductive floor to provide electrica 


tact with the objects that move 
upon it Che latter s generally 
sidered the safest method where pe 
or moving objects may separate cl 

\n interesting point not always 
sidered is that location may hei 
danger of the electrostatic spark in 
might seem an inconsequential 
The secondary effect, for « xample 
be the dangerous one to a person w 


received an insignificant shock but 


at the time, was balanced atop 
ladder 
A NUMBER ot films have been re 
leased recently by firms interested 
informing industrv. educational orga 
izations and the public in the variou 
phases ot their operations and products 
“Caging for Profit 1 l6-mm « 


sound film released by Federal Prod 
ucts Corp., shows practically all know 
modern methods ot gaging tor the co 
trol of dimensional accuracy Scenes 
taken in customers’ plants show typical 
gages in use while a short outline 

Federal’s educational work in quality 
control ace ompanies a demonstration ol 
the value of indicating gages in statis 
tical quality control. Gages for con 
tinuously measuring bare and insulated 
wire or strip material, as well as gages 
which automatically control machines 
so as to maintain finished material to 
specified sizes, are shown while multiple 
dimension and automatic sorting gages 
are pictured doing their sorting work 
Details concerning gratis use of the 
film, which requires about 38 minut 

is available from the company’s offi 


1144 Eddy St.. Providence 1, R. | 
Jones & Lamson Machine Co 
have a 16-mm color sound film, “Whats 
the Difference?” The 2l-minute mo 
tells the full story of the optical c 
parator, trom comparison to precis 
measurement, with aid of product 
line scenes under actual working <¢ 
ditions. Information about the film 
available from Jones & Lamson’s De 


The Tool Engineer 





iwnissiiille cicada 


0 A A RNR RAI aie aac ee ce ARAB nil ot RIC Wn 


ss ae ve 





pone ails 











GINEERS 


Yo DESIGN, REDESIGN, 
; OR DEVELOP 
* YOUR PRODUCT 


ENGINEERS 


TO TOOL AND EQUIP YOUR 
PLANT FOR THE BEST 
PRODUCTION ECONOMICS 


GINEER 


TO GET YOUR NEW 
PRODUCTION GOING 
AND KEEP IT GOING 


NGINEER 


TO REDUCE YOUR COSTS 
AND 
IMPROVE YOUR QUALITY 


ENGINEERS, DESIGNERS, 
CONSULTANTS AND 
PRODUCTION SPECIALISTS 


_*. = 
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& MANUFACTURING CO., INC. 


19645 JOHN R STREET 
DETROIT 3, MICHIGAN 


INQUIRIES PROMPTLY ANSWERED 


INDICATE A-8-123-1 


\ugust, 1952 


710M, Springfield, Vt., about both this 
moving picture and also about a 90- 
frame silent slide film 


Processing features and materials 
handling applications of the Stevens 
full automatic barrel plating machine 
are the subject of a 20-minute sound 
film prepared by Frederic B. Stevens. 
Inc. It presents the effectiveness of the 
machines in high-speed production op 
erations, and step-by-step views analyze 
the entire operating cycle to show a 
tual demonstration of just what the 
equipment can do to speed flow and 
processing of work. Arrangements for 
showings of this picture can be made 
with Stevens representatives or through 
the company’s headquarters, Detroit 16 


An educational color movie, requir 
ing about a half-hour running time. 
explains “Chucks and Their Uses.” Of 
equal interest to apprentices or to ex 
perienced engineers and_ production 
men, various scenes show parts, con 
struction, mounting and use of inde 
pendent, universal scroll and power 
chucks. A unique scene includes a 
study of stresses and strains using a 
10-in. plastic chuck photographed un 
der polarized light, spindle noses and 
mounting, tests for runout and balance 
Another part shows horsepower re 
quirements of modern machine tools 
and yet another explains design and 
application of machine vises. Further 
information may be had from The 
Skinner Chuck Co., New Britain, Conn 


\ fifth film, requiring 15-minutes to 
view, features plant maintenance oper 
ations, and points out how a number 
of the country’s important industrial 
plants have increased efhiciencies and 
economy through use of fork-lift trucks 
and towing tractors in maintenance op 
erations. Requests for the film “Serves 
You Right!” should be addressed to 
Clark Equipment Co., Industrial Truck 
Div., Battle Creek, Mich 


“Induction Heat”, a sound movie re 
leased by Allis-Chalmers Manufactur 


| ing Co., shows the use of induction 


heating in industry and emphasizes the 
effectiveness and speed of the method 
and demonstrates its possible versatility 
through the use of different work fix 
tures. A brief visual explanation 
how induction heating operates is 
cluded in the film 


Production scenes cover heating of 
steel strip for baby buggy springs, an 
nealing of automobile brake arms, braz 
ing fittings into refrigerator compressor 
housings and hardening localized areas 
of a rocker arm shaft 


nanning time for the 16mm color 
film is 20 minutes. Available for group 
showing upon request from the com 
pany’s Advertising and Industrial Press 
Dept., General Machinery Div 





PUMPS 


FOR COOLANTS, 
LUBRICANTS, AND 
ABRASIVE LIQUIDS 


PUMPS 


POSITIVE DISPLACEMENT 
re 
IMPELLER TYPES 


PUMPS 


C. STANDARDS 
OR DIRECT 
MOTOR CONNECTED 


PUMPS 


DEPENDABLE, 
ECONOMICAL, EFFICIENT 


STANDARD OR SPECIAL, 
FOR EVERY MACHINE TOOL 
AND INDUSTRIAL USE 


& MANUFACTURING CO., INC. 


19645 JOHN R- STREET 
DETROIT 3, MICHIGAN 


WRITE FOR CATALOG 


INDICATE A-8-123-2 
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The R and L Turning Too! 


14 Tools in 1 

















Drilling and turning; turning, centering and 
burnishing; pointing and form turning; drilling 
and chamfering; pointing! All of these jobs 
can be performed only with an R and L Turn- 
ing Tool. The tool shape provides less cross- 
slide clearance, permitting work to be done 
with cross-slide tools while the piece is being 


; drilled or turned. Only a tool with the trade- 
Write for 


mark R and L gives you these features. 
complete catalog. 


TURNING TOOL + TAP AND DIE HOLDER + UNIVERSAL TOOL POST + TURRET BACKREST HOLDER + CUT-OFF BLADE HOLDER * RECESSING TOOL ' 
RELEASING ACORN DIE HOLDER + REVOLVING STOCK STOP + FLOATING DRILL HOLDER * KNURLING TOOL + CARBIDE AND ROLLER BACKRESTS 


PR od FS POOLS 


1825 BRISTOL STREET + PHILADELPHIA 40, 


Mariefadliirevs of Frcitine Secu Madhire Tole 


124 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-124 The 
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“CALL ON YOUR 
NEAREST DANLY BRANCH 


or fast, local delivery! 
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SION DIE SeTS ° STANDARD AND SPECIAL 


—— 2 ab <>__ 





This unique new process takes a previously 
hot-worked billet and hot forms it into a 
one-piece hollow steel aircraft propeller. 
Now, in three steps requiring only a few 
minutes, a superior propeller is produced that 
formerly required hours of work. 


The development gave rise to the problem 

of building a special 15 ton die that would 
provide a quenching action from 1450 
degrees in a five minute press cycle. 


For a die like this, the diemakers called for... 


Photograph through the courtesy of the 
Progressive Welder Sales Company, Detroit, 


SETS 


Reliable Danly precision plus unmatched 
facilities for the production of standard or 
special die sets like the one shown here 
make Danly Die Sets the first choice of 
diemakers everywhere. A nation-wide 
system of branch assembly plants* ax 
assures prompt, time saving service. 


DANLY MACHINE SPECIALTIES, INC. 
2100 South Laramie Avenue, Chicago 50, Illinois 
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Se ‘ MILLER 
High Pressure 
HYDRAULIC CYLINDER 


VWlect 3.1. C. uvprautic stanparps 








FOUR-WEEK DELIVERY 


To Meet Your 
RUSH 


Cylinder Requirements 








Write for illustrated cylinder bulletins A-105 and H-10: 


COMPLETE MILLER CYLINDER LINE INCLUDES: AIR CYLINDERS, 114" to 20" BORES, 200 PSI OPERATION 
PRESSURE HYDRAULIC CYLINDERS, 114" TO 6" BORES FOR 500 PSI OPERATION, 8" TO 14" BORE" 


‘ 
250 PSI; HIGH PRESSURE HYDRAULIC CYLINDERS, 1%" TO 12" BORES, 2000-3000 PSI OPERATION " 
MOUNTING STYLES AVAILABLE. 














TUINDERS - ACCUMULATORS - COUNTERBALANCE CYLINDERS OosTaes - ** 


CLEVELAND — YOUNGSTOWN — DAYTON — PITTSBURGH — PHILADELPHIA — 80! 
HARTFORD — BOSTON — NEW YORK CITY — BUFFALO — ST. PAUL — DETRO 
Sel dS f RAPIDS — FLINT — FORT WAYNE — INDIANAPOLIS — MILWAUKEE — LOUIS 
Seles an ervice from coast to coast KANSAS CITY — SEATTLE — LOS ANGELES — SAN FRANCISCO — BALTIMORE _ ST.| 

HOUSTON — TORONTO and OTHER AREAS. 















BORING 


Close-up of bor- 
ing operation on 
Wales Deluxe 
Model Drilling 


Machine 


LES new Deluxe Model Drilling Machine has been 

Weveloped {@ more versatile operations including BORING, 

: DRILLING, 3AMING and CLOSE TOLERANCE LOCAT- 

— ok ING. There is Re other boring and drilling machine or jig borer 


. jk@ut, Precision, Speed and ease of operation are built right into 
" REAMING © E f 6 


this thachine. 


Showing a hole in the work being reamed by 


= A nthease te . Hy - : - : °. 
mply interchanging the drill and bushing with AcC@racy 1s the prinfary consideration in manufacturing this 
corresponding size reamer and reamer bushing exclusi¥g Wales Drilling Machine that handles material of prac- 
. A 
tically arty length and up to 36” wide. 

A pair & built-in “Scan-A-Scales” calibrated in ten thousandths 
re of an inch Accurately locate head and slide rail after rough posi- 

SCAN-A-SCALES : “ae ; Bn 

‘ tioning by rapid traverse. 

Showing the 2 built- ome . —_ ‘ . 

ae ‘ This is too BIG a story to tell here so.write TODAY for fully- 
in “Scan-A-Scales ‘ P P, 


thataccurately locate illustrated, functionally-colored Catalog DM. 
drill head and slide 


rail for “zeroing in 


Air locking clamps WALES-STRIPPIT CORPORATION 


hold the work rigid GEORGE F. WALES, Chairman 
during drilling op- =s 393 PAYNE AVE., NORTH TONAWANDA, N. Y. 
erauons. 


Between Buffale and Niagara Falls 


WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONTARIO 


Specialists in Punching and Notching Equipment 
g gk Lq 
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A revolutionary new 
metal forming machine too! 























NEW CINCINNATI 26’ HYDROFORM Built in 12”, 19”, 23", 26", 32” sizes. 
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Hydroform 


A product of 
THE CINCINNATI MILLING MACHINE CO. 











This is an entirely new metal forming machine 


tool utilizing a new deep drawing principle . 














Hydroforming. It will change your thinking on 
deep drawing and forming! 


Practically any shape can be formed from a wide 


range of materials up to 3" thick. 


Hydroforming produces deep drawn parts in 
fewer operations . .. many parts are produced in 


a single operation. 


Only simple, inexpensive tooling is required . . 


a draw ring and male punch. 








Part quality is improved . . . surface finish is 


unimpaired. 


Investigate Hydroforming now! FULL DETAILS NOW AVAILABLE 


New Hydroform Bulletin No. M-1759 is now 
available. It gives a complete description of 
the Hydroform process; illustrates a variety of 
Hydroformed parts, and gives detailed ma- 





chine specifications. Your free copy will be 





mailed promptly on request. 












THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO 
































SPECIALISTS IN THE ART OF DESIGNING AND PRODUCING CARBIDE CUTTING TOOLS _ 





| 








H tis feqend 
there's a fesson 


"The seat is his! All honor to the Ironworker,” said Solomon when, at the dedication of the Temple 


of Jerusalem, an lronworker chose the seat of honor next to Solomon’s throne. 





Solomon voiced this opinion, when the artisans who built the Temple, and who had been 
invited to its dedication, objected violently to the lronworker even being there. 


When Solomon insisted the lronworker have a chance to speak, the lronworker said: “Without 


my metal working skill these men would not have had the tools with which to build this Temple.” 


Improvements in today’s products Tool Holders, Face Mills, and other tools with replaceable Wesson- 
depend on improvements in metal metal tungsten carbide blades and inserts are typical of the many 


Wesson tools that offer superior features to improve your production. 


working tools. 










ie CEE 


WESSON COMPANY Affiliated with 
WESSON METAL CORPORATION 


1220 WOODWARD HEIGHTS BLVD ° FERNDALE (DETROIT 20), MICH. 


DETAILS 
TODAY! 


i 
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Above, four automotive connecting rods have 
both sides of crankshaft bore chamfered 
simultaneously. At right is shown one machine 
drilling four oil holes for camshaft journals 
and milling keyway for timing gear on auto- 
motive camshaft. Both machines illustrated 
utilize automatic clamping. 


When it comes to production 








.--PRODUCTION 


HARTFORD 


—jeccil 





THE HARTFORD SPECIAL MACHINERY CO., HARTFORD 12, CONN. 
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CUT 
PRODUCTION TIME! 







BURRING 


ESAT 


POLISHIN 
, HONING 


Use these Handy PORTABLE, ELECTRIC RECIPROCATING 
TOOLS for Greater Production, Better, More Uniform Work—All 
with less 





LAPPING 


<A 











Operator 
! 


Fatigue. Fixed 





ONE ALL purpose 
TOOL HOLDER 


INSTEAD OF 


TEN 











strokes are 'g” or 38” long. Operate 
on 110 Volts AC-DC. Deliver 1000 
PUSH-PULL strokes per minute. Try 


one of these tools on your next job 


75 W. BROADWAY 








ACME TOOL CO. 


ONE tool holder for all positions 
—No tool chatter—can do in 
ternal boring or internal thread- 
ing—ldeal for carbide tools 
Bit sizes: 14”, 5/16”, 39”, 
7/16", 2”, % 


NEW YORK 7, W. Y. 
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WHO 
DUN 
IT? 


No “private eye” is needed to find code and 
inspection marks made with Matthews Steel or 












Rubber Symbol Marking Stamps. Matthews can 
supply you with specified Air Force or any other 
desired symbols . . . standard or special. Write 
for complete literature and prices, BULLETIN A-1, 


showing hundreds of stock symbol designs. 


8) [MS An 















JAS. H. MATTHEWS & CO. 


+ PITTSBURGH 13, PA. 


5 r E PHIA 


3962 FORBES ST. 


BO 


AG 
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Sensitive 
Universal 


BENCH & FLOOR 
TYPE RADIAL DRILL 


¥/"’ Drill, cao. speeds 
up to 3600 RPM e Dist. 
Spindle to column—21 

@ Dist. chuck to base 

162" @ Precision 
Spindle, Ball Bearing 
Mounted @ Rugged Con 
struction, Weight 70( 
lbs. @ Complete Spare 
Parts Inventoory @ No 
Priorities Necessary 





Write for free 
illustrated catalogue 


Dealers’ Inquiries Invited 





LIBERAL RENTAL TERMS ON NEW & REBUILI 
TOOL ROOM AND PRODUCTION MACHINER) 


LIBERAL TRADE IN ALLOWANCES 
FOR YOUR SURPLUS MACHINERY 





Nationally Distributed by: 


Phone WOrth 4-7615 
USE READER SERVICE CARD 


NEW YORK 12 
INDICATE A-8-132-3 
The Tool Engi 


CAPITOL Machinery Corp. 


197-199 MOTT ST 
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'D sign Engineers Agree: 


Close valve coupling makes for greatest pneumatic efficiency 


'/ d The Bellows Air Motor 


is the only Air Cylinder with a Built-in Valve 





MODEL BEM-5 BELLOWS AIR 
MOTOR WITH THE BUILT-IN 
ELECTROAIRE VALVE 


In pneumatics operation the more remote 
the valve from the cylinder the greater the 
possibility of erratic cylinder performance. 
In the Bellows Air Motor the valve is 
integral with the cylinder. This integral 
construction means imstant action. No lag, 
no time delay, no air flow restriction. In- 
tegral construction means positive control. 
Directional control speed control. 
Integral construction means compactness. 
Space saving design . . . simplified installa- 
tion in cramped quarters, or on moving 
machine elements. 


Let us send you 
THESE FREE BOOKLETS 


» technical data on 


— \ 











Air Motor and 
Electroaire 
ve. Address: 
e Bellows Co., 
Dept TE8 
Akron 9, Ohio 


Bellows Air Motors are made in five bore 
sizes: 114”, 134”, 242”, 35%” and 444”. Any 
stroke length. They are available with 
either the built-in Bellows manually op- 
erated valve, or the Bellows Electroaire 
Valve*, a low-voltage electrically controlled 
air operated valve hardly bigger than a 
package of cigarettes, yet guaranteed for 
life against solenoid burnout. 


For instant action, positive control, and com- 
pactness in pneumatic circuits, there is only 
one answer: The Bellows Air Motor — the 
air cylinder with the built-in valve. 


* TM. Reg. Pat. Pending 


AKRON 9, OHIO 


igust, 1952 FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-8 









The Bellows Co. 


Field engineering offices in all principal cities of the United States and Canada, 
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One Dozen Holes in Perfect Alignment 


with HANNIFIN "“HY-POWER” HYDRAULICS 
lg 





This ‘“Hy-Power” machine punches 12 pre- 
cision holes at once. Like this. The wheel and spider are placed in 
position and raised. Twelve “Hy-Power” Cylinders, operating in mul- 
tiple, punch the holes. The assemblies then pass along a short conveyor 
where the rivets are “stuck,” and a similar “Hy-Power” unit squeezes 
the 12 rivets... again in a single operation. 

This is just another example of how tool engineers are using Hannifin 
“Hy-Power” Hydraulics in machines they design. The “Hy-Power” 
Hydraulic Generator, a compact unit including motor, pump, oil 
reservoir, control valves and high pressure intensifier ... supplies the 
power. Then 12 “Hy-Power” Cylinders exert the force. 


HOW KELSEY-HAYES IMPROVED 
QUALITY AND PRODUCTION, 
MINIMIZED RUNOUT OF WHEELS 
FOR AUTOMOBILES 
On Kelsey-Hayes production lines, there 
are numerous units like the one shown. 
Each consists of a “Hy-Power"’ Hydrav 
lic Generator and twelve 12'2-ton 
‘‘Hy-Power’’ Cylinders carried in 
spring-mounted yokes. Limit switches 
control the circuit, preventing operation 
until work is in position. High pressure 
hose lines are sheathed with armored 

cable. 
In addition to speeding output, these 
“Hy-Power” units have reduced wheel 


What does this suggest to you? 


Whether you need a one-of-a-kind tion. 


special or machines to be built in 
quantity for resale, it will pay you to 
explore the possibilities of Hannifin 
“Hy-Power” Hydraulics. For here is 
equipment that permits you to apply 
forces up to 100 tons... in any direc- 


. . simultaneously. A Hannifin 
Field Engineer will explain how you 
can utilize this modern equipment for 
punching, riveting, staking, bending 
or crimping operations. Hannifin 
Corporation, 1119 S. Kilbourn Ave., 
Chicago 24, Ill. 





“runout” to an absolute minimum 


= 


Write for Bulletin 150 


The complete story of 
Hannifin ‘“Hy-Power" 
Hydraulics. Your copy 














ou on request 
do ALL you can do... with 


HANNIFIN 


Air and Hydraulic Cylinders - Hydraulic Presses - Pneumatic Presses - “Hy-Power” Hydraulics + Air Control Valves 
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RACKS 
| INTERNAL GEARS 
7 SEGMENTS 

CLUSTER GEARS 


bom he ll halla 


Se + esac Sill Mae 
a 








EXCLUSIVE DISTRIBUTORS, U. S. A.: 























RUSSELL, HOLBROOK & HENDERSON, INC. 


292 MADISON AVENUE ° NEW YORK 17, N. Y. 
OS SE SEE AL a a aa 


MIKRON | Ac pate 









RACK & GEAR CUTTER 
No. 134—Another machine 
in the MIKRON line—Con- 
trolled Accuracy, High Fin- 


ish, Ease of Set-Up. 





WORK PIECE 
CAPACITY 


RACKS: (Straight or Skew) 
to 36” long x 1” wide. 
SEGMENTS & CLUSTERS: 
to 314%" dia. x 1” wide. 
INTERNAL GEARS: to 4 


dia. x 1” wide. 
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whether a dimension 
is acceptable or nof 
when you use... 


Sa a” 





FEDERAL 


DIAL 
INDICATING GAGES 


. and you know how much wrong a non- 
acceptable dimension is, which is also valuable 
information. 

There are thousands of jobs that could gain 
valuable help from the correct use of the right 
gage. Federal can help because of its concentrated 
experience in applying every type of Dial Indi 
cator and Gage to every imaginable need 

Because Federal designs and makes all types 
we can be impartial and furnish a Gage from 
a wide selection of stock type Indicators and 
Gages. Or, we can apply our wide experience in 
designing Special Gages with the chances strongly 
in favor of their not having in them the “bugs” 
which often occur in gages made by the user. 





The experience of designing over 25,000 
Gages of every conceivable type and know-how 
in making them so they will tell the truth should 
be worth something to you. 

Send for catalog or tell us your requirements 
and we will recommend a Gage to tell you quickly 
and positively what you want to know. FEDERAL 
PRODUCTS CORPORATION, 1198 Eddy St., 
Providence 1, Rhode Island. 







— wee . 
: ee <= : “a m | ty ed fa’ af 
E.. ye ia fiee Tae if - Ls 
Largest manufacturer devoted exclusively to designing and 
manufacturing all types of DIMENSIONAL INDICATING GAGES 
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SIZES AND LENGTHS 1 


UNIVERSAL super FhnisHeED 


7; 
Ps 
“ee 


Check these features that make Universal drill bushings outstanding: 
1. Super finish reduces wear to a minimum. 2. Blended radius reduces 
tool hang up. 3. 100% concentricity and hardness tests assure accuracy. 
4. Knurled head provides quick sure grip. Order from the office nearest 
you ... 1060 Broad St., Newark, N.J., 5035 Sixth Ave., Kenosha, Wis., or 
write direct to our home office. 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-137 












































24 Pages 
61 Illustrations 





You may find in this booklet a part that vou nee 





cure a continual maintenance headache. [It deseril 
few of the thousands of machinery parts made of 1] 
alloys that have been used under difficult servic 

ditions to assure long. satisfactory machin Oper 
Many of these parts have made possible large savii 


down time and maintenance for countless manufacturers 


There are 19 different HaAyYNeEs alloys from whi 
machinery parts can be made. Each alloy is special 
designed to combat certain severe conditions of 


heat, corrosion, or wear. 


All of the alloys can be obtained as castings: ma 
as hot-rolled sheet and bars, stampings, forgings. 
and composite welded or brazed parts. Phey can be 
furnished ready for use ground to the exact 


size and finish you want. 





If you would like us to send you a copy of this 
booklet describing Haynes alloy machinery parts, 


just fill out the coupon below and mail it to us 


The terms, “Haynes” and “Haynes Stellite’’ are trade-marks of 
Carbon Corporation. 





—_—_——-— 


~ HAYNES 





Haynes Stellite Company, 738 S. Lindsay Street, Kokomo, Ind 








Haynes Stellite Company 


Union Carbide and Carbon Corporation 


Please send me, without obligation, a copy of the new booklet 
Trade-Mark 
— a US eS “Haynes Alloy Machinery Parts.” 
HANDY NAME 


A Division of COUPON COMPANY _ 






ADDRESS__ 


CITY AND STATE 
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Box type, well ribbed, one 
piece bed casting provides 
extreme rigidity and uni- 
form support. Ample 
bearing surfaces give 
maximum support for the 
massive saddle and table. 


4-WAY BED 





Massive heavily ribbed box 
type, One piece construction 
with 60” across the outer ways 
— Built-in fixed precision 
levels in the front, rear and 
both ends. Rigid support for 
the table and saddle assures 
maintained accuracy and man- 
ufacturing economy. 


BULLARD HORIZONTAL BORING, MILLING 


AND DRILLING MACHINES 











are built with 4” or 5” 




























spindles. A choice of three 
—table sizes, bed lengths 
and post heights. A_ full 
range of 48 feeds from 
0002” to 1.550” and 24 









speeds 8 to 1000 R.P.M. on 
4”, and 7 to 850 R.P.M. 
















lete in 
m 
= spindle size 






on 5” machines. Hydro- 
dynamic coupling on main 
drive with brake motor. Con- 
venient right-hand control 
and many safety features. 


BULLARD 


THE BULLARD COMPANY 
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BRIDGEPORT 2, CONNECTICUT 















































WANT HELP? 


% 


@ When you call in Anker-Holth to help in your design- 
ing problems involving push, pull, lift or lowering action, 
you get: (1) Valuable engineering assistance—rich in 
power cylinder experience—the ability to suggest the 
most efhcient answers to power motion problems. (2) 
Advanced cylinder designs—a wide range of sizes and 
types—to give you the right power cylinder for your 


specific requirements . . . air or hydraulic. 


For this help, call today or write Anker-Holth Divi- 
sion of The Wellman Engineering Company 2727 Conner 
Street, Port Huron, Michigan. 


Above: Anker-Holth Model HH 
Hydraulic Cylinder installed 
on o Gardner Grinder 


Advanced designs and modern 
manufacturing facilities assure 
unsurpassed performance for 
Anker-Holth air and hydraulic 


cylinders 








Division of THE WELLMAN ENGINEERING COMPANY 
USE READER SERVICE CARD: INDICATE A-8-140-] 
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‘patilck Cali he 


Screw Machine Productie 





We specialize im 


CUTTING CAMS 
HIGH SPEED STEEL AND 
CARBIDE FORM TOOLS 


SPEED UP 








Inasmuch as we manufacture can 
tools for the trade we obviously 


on a production basis. As a re 
offer 

1. Superior type tools at low 
2 Practical design based upon 


years of experienc« 
3. Correct specifications which 
maximum service 
Your tool requirements in our ha 
your guarantee of better tool 





great saving 


PROMPT DELIVERIES 


Tool making with us is a routing 


SPECIAL CUTTING TOOLS 


SPLIT DRILL BUSHINGS 


CROSS SLIDE KNURL HOLDERS ter. Special equipment . 
‘ hands plus know how, enabl 

TOOL BITS to fill orders in a minimum of ¢ 

* Let us quote on your tool req 

BURMISHING TOOLS ments. You'll save money eve 
compared with “home made’ t 


7 
REVOLVING STOPS Standard circular form tools for B& 
and Davenport Machines 


stock. Immediate delivery 


COMPLETE ENGINEERING 


carri 


RECESS SWING TOOLS 
FORMING SWIMG TOOLS 





GEORGE L DETTERBECK CO., Incorporated. 187! Clybourn Ave. Chicago 14, Ill 


ENGINEERS TO AN INDUSTRY 
USE READER SERVICE CARD: INDICATE A-8-14 


GAMMONS 
REAMERS « 


Originators and 
Manufacturers of 
Helical Reamers 

and End Mills 














Helical Taper 
Pin Reamers 
Shipped by 
Return Mail 


The 


(G:AMMONS - HOAGLUND 


Company 
400 Main Street, Manchester, Conn. 
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_ Front Side of Tooling Area ;, 
Rear Side of Tooling Area —» 


If you have a tough forming job in mind 
for a new “automatic,” it’s more satis- 
factory to know the recommended maxi- 
mum load of the proposed machine’s 
cross slides than to merely be told that 
they are rugged. 

Before a machine can satisfy an impor- 
tant requirement it must be built that 
way. And built to figures instead of 
adjectives. 

There are many factors involved in 
the building of any brand of Multiple 
Spindle Bar Automatic, factors on which 


you may want the figures. You may Py 


have the figures on CONOMATICS. = 

















e ; CONE AUTOMATIC 
onomalic} 2" 
> WINDSOR, VT., U.S.A. 


\ugust, 1952 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-141 141 

































This intricate form broached accurately... 


Th 


wWmp i eae.) 









BEFORE 





An American Vertical Hydraulic 72” stroke machine 
was — with special tooling to broach the 18 
slots and adjacent undercuts in a stator ring in 18 
passes — these slots being held accurately with respect 
to form as well as location. 

The machine has a hardened and ground broach 
holder carrying two broach sections which are guided 
through the fixture base in hardened and ground 
guides. The manually operated index fixture mounted 
on a cross slide moves the part in and out of broach 
ing position. This provides clearance for the broach 
and holder assembly and permits unloading and 
loading of the part as well as indexing of the fixtur: 

The broach inserts mounted side by side rough 
broach two slots simultaneously and finish re spectivel; 
a cam surface in one slot and adjacent ur 








i This is only one example of how American de- 
signs broaches, machines, and fixtures to save 
time, labor and machine operation costs. You 
can get these advantages too, by sending a patt- 


dercut in the other. 18 slots are broached 
print or sample and hourly requirements to the ' a” in 18 passes to complete the operation, th: 
organization that builds ali three ‘oon a aot slots being broached to a depth of approx 
machines and fixtures. Write Dept. 1 today! , = mately .500. 


No obligation. 


Write for circular No. 300 


BROACH & MACHINE CO. 


DIVISION OF SUNDSTRAND MACHINE TOOL 


ANN ARBOR, MICHIGAN 
American First — for the Best in Broaching Tools, Broaching Machines, Special Machinery 


SUNDSTRAND 


4 die 
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Me Mil SM iile-\olellal: Mata) ce) 
for the CRI-DAN “D” 





_-g Stud 
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Ne aenehels ad 
V4 Apter gree! 


“ 


Here's another example where the fabulous Cri-Dan ‘D” threading machine 


licked a tough threading job in seconds that would have normally taken minutes. 


This time the part was a Diesel Engine Stud, 2!" in diameter in which 


a 4-pitch thread 212” long had to be cut in 4150 S.A.E. steel. 


The well-known company* doing the job reports phenomenal results in accuracy 


as well as speed using the Cri-Dan “D” with a single carbide tipped tool. 


Whether you have an unusually tough threading problem where accuracy is at a 
premium, or a threading operation you'd like to speed up, by all means check with 
your Lees-Bradner representative and get the facts on the Cri-Dan “D”. 


Nome on Request 
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“The doorway to better engineering 


PARAMOUNT ENGINEERING COMPANY 


1625 E. GRAND BOULEVARD 
DETROIT 11, MICHIGAN 
WALNUT 1-6040 


Our Service Includes 


Consulting Engineering Services Designing Dies and Tools 
Jigs and Fixtures 
P vel nent af 
roduct Developme Gages and Special Machines 
Body and Chassis Engineering Expediting 
Plant Layout Graphic Engineering 
Processin 
peeeee Make Wood Patterns, Models, and 
Time Study Mock-ups 
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ELIMINATE HUMAN ERRORS 


ushiel INDICATING 
MICROMETER 
& COMPARATOR 












* HUMAN ERRORS THROUGH 
DIFFERENCES OF “FEEL” 
ELIMINATED. 
WILL DETECT OUT-OF- 
ROUNDNESS, OVALNESS 








AND TAPER. 
SEND FOR ILLUSTRATED CIRCULAR 


GEORGE SCHERR CO., Inc. 


200 LAFAYETTE ST.° NEW YORK 12,8.Y. 
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To Obtain Further Information About 

Advertisers, Trade Literature or 

Tools of Today Appearing in this 

Issue of The Tool Engineer, Use the 

Handy Readers Service Card on 
Page 101. 
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/ 
| RED OR BLUE LABEL 
\ 
\ 


EXTRA LONG LENGTH 
High Speed 
Drills 


Ov 
Price | 15/64 
Inche Net 177 4 y 
3/64 * 65 | 9/32 2 
IMMEDIATE ye 1.69 1 6 2 
/ 65 6 
1 to 60 SS. 4” t 


VICTOR MACHINERY EXCHANGE, INC. 


DEALERS IN TOOL aaneee” EQUIPMENT 
251-D Centre St., New York 13, N. Y Ph 


PROTECT 


your expensive dies and machine parts 


/ USE 


' ACME 







PRECISION 


Acme Dowel Pins break before bending or mush 
rooming—thus saving expensive equipment from 
ruin through misalignment. Order standard sizes 
from stock. Attractive prices on special sizes and 
large quantities. 


Aw x WRITE FOR DESCRIPTIVE CIRCULAR 





co % 
J . 
SES) = cine Podustrial EE ompany\ 
= : 
i] Makers of Standardized Jig & Fixture Bushings 
Ai i 208 N LAFLIN STREET @ CHICAGO 7. ILL 


VICE SHOP TO INDUSTRY FOR MORE THAN 25 YEARS 
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J&L Tangent Chaser Die Heads are rugged, depend- 
able, time-tested tools. They are production engineered 
to produce better threads at speeds limited only by the 
material being threaded. Capacities are from #4 to 2” 


There is a J&L Tangent Chaser Die Head engineered 
REVOLVING for your requirement. Stationary types are available for 
TYPE turret lathes or any machine where the tool does not 
* turn. Revolving types are for automatic screw machines, 
drill presses, threading machines, or any machine where 
the tool is held in a live spindle. 


Among the many features contributing to their ability 
to perform your threading job faster and better are these: 


They are hardened and ground throughout. The chaser 
holding blocks are precision lapped for perfect fit into 
the dovetail slots in the body. Chaser cutting edges are 
held to a minimum distance from the die body. 


Chasers are guaranteed to produce threads to Class #3 
fit or petter. 


Exact helix angle is ground into the chasers after har- 
dening. The result is a freer cutting tool — operating with 
a minimum of friction, heat and wear. 


» With a single set of chaser holders any standard thread 
“? within the rated capacity of the holders can be cut, regard- 
less of helix angle. This eliminates the expense and trouble 
of constantly changing holders for different helix angles. 
Chasers are changed and set quickly and easily, giving you 
more production hours each day. 


Write to Department 710 for catalog on these and Radial 
Chaser Types and Dies for Brown & Sharpe machines. 


JONES & LAMSON poy “tsetse 


JONES & LAMSON MACHINE CO., Springfield, Vt., U.S.A. 
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Users Report Big 


Savings On 
Die Costs 


with fast hydraulic 





Le coal ee 


blanking and forming 


On a host of jobs from single-stage blanking to eight-stage com- 
pound and progressive blanking and forming operations, the Modern 
Venetian Blind Co. adds lower die costs to other production gains — 


with the smooth, oil-hydraulic action of Multipress. is 


This adjustability and control of stroke length, ram speed and pressure . 
assure further advantages. Tooling is easier to set up and change. 
Blanking dies get minimum wear for two reasons (a) Die impact its 
reduced greatly and (b) Pressure limits can be set only slightly above 
the force. needed to shear the metal. This allows closer control of re- 
grinding and permits more grinds per die — slashing costs where they 
often pile up fastest. The 35-ton Multipress on this job is set for auto- 
matic cycling, to permit continuous manual feeding of pre-finished 
strip stock. Automatic stock feeds could also be used. 





If you're looking for better, safer, high-speed ways to blank, form, Typical part blanked and 
pierce, draw, flare, broach, trim, bend, stake, swage, rivet, stamp, mark formed on progressive dies by 
or press-fit, you'll want full details on Multipress. Eight frame sizes. Multipress, from .030 gauge 
One-ton to fifty-ton capacities. Manual or automatic controls. Ram pre-painted strip metal, at 
actions to suit any need. Write today. Modern Venetian Blind Co., 


New Bedford, Mass. 





The DENISON Engineering Co. 1191 Dublin Road, Columbus 16, Ohio 


= MULTIPRESS | 
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20th Annual Meeting Papers 
Available Now! 


The following technical papers, delivered in Chicago at the 20th Annual 


Meeting, are ready for immediate distribution. Mail your order today! 


uper Ni Title Paper Vo. litle 

Sl Criteria for Selecting Sampling Methods T9 An Analysis of Cost Estimating Principles 

S2 Fixed Gage Standards and Pracice ind Practices 

S3 Production Line Hardness Testing T10 Recent Advances in Metal Cutting Science 

S4 Speed and Feed Selection for Efficient Drill- and Practice 
ing T1l Electro-Mechanical Machining of Hard Ma 

S5 Precision Hole Location Methods terials 

S6 Drill Jig Design for Secondary Operations T12 Tool Engineers and Electroforming 

S7 Die Design for Metal Blanking T13 Heat-Treating and Machining of Boron 

S8 Die Design for Metal Drawing Steels 

S9 Selection and Treatment of Die Steels T14 New Developments in Cemented Carbides 

S10 Automatic Size Control in Finish Grinding T15 Multiple Screw Machine Tooling and Meth 

S11 Precision Production Grinding ods 

$12 Finish Grinding Troubles and Remedies T16 Power Chucking 

S13 Electronics in Motor Drives T17 Strength of Bolted Assemblies 

$14 The Tool Engineer Chooses Pneumatic or T18 Practical Aspects of Tool and Die Heat 
Hydraulic Drives lreatment 

S15 Mechanical Variable-Speed Drives T19 Contour Milling of Sheet Stock 

Tl Cooperation Between Research Centers and T20 Sand Casting with Croning Process Shell 
Engineering Societies Molds 

T2 The Function of Cutting Fluids in Modern T21 Cupola Deoxidation Improves Machinability 
High-Speed Machining of Iron Castings 

r3A Relation of the Tool Engineer to Company ee Control of Quality on Mass-produced En 
Standards gineering Parts 

r3B The Part of Standards in Better Customer T23 Dynatomics—A New Concept in Metal Re 
Relations moval 

r4 Production Grinding of Cylindrical Parts T24 Improved Measurements as a Way Towards 
Requiring Extreme Precision Safer Tolerances 

T5 Producing Deep Holes by Trepanning and Panel Discussions 
Drilling Paper No Title 

T6 Broaching of Internal Gears ee ee ee 

T7 Job-Tests Aid Production Personne LS2P Drillinc 

T8A New Precision Reference Specimens for Tee sitet 
Surface Finish Control LS3P Metal Stamping Dies and Operations 

T8B The Surfagage—An Instrument for Rough- LS4P Finish Grinding 
ness Measurement LS5P Machine Drives and Controls 





Individual Papers, each 50 | 
| ASTE COLLECTED PAPERS 
Discussions on papers are included ; AMERICAN SOCIETY OF TOOL ENGINEERS 
at no extra charge j 10700 Puritan Ave., Detroit, Michigan 
Panel Discussions, each 1.00 Please send postpaid the 20th Annual Meeting papers | have circled below 
| oe = k S4 = S5 S6 $7 $8 S9 $10 $11 $12 $13 $14 
| T3A T3B T4 TS T6 T7 T8A T8B T9 TIO Til TI2 
Complete set of ASTE 1952 ; 113 TI4 TIS TI6 TI7 TIS TI9 120 T21 122 T23 T24 
Collected Papers, tacind. | LSIP LS2P LS3P  LS4P LS5P 
ing all papers, written | Name 
‘ . . | 
discussions and edited | ‘Title 
transcripts of all panel ; Company 
discussions, each 5.00 | Street 
Full payment must accompany orders | City Zone State 
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increase Production Range 
and Capacity 


with these 
TAFT-PEIRCE Specialties for Precision Work 
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Tools for 
Angle Work 
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T-P DIVIDING HEAD 
offers a rapid, accurate means for 
dividing the work circle. Used in 
measuring and inspecting splines, 
gears, cams, and other parts. Reads 
within 6 seconds of arc. 


T-P SINE BARS & 
SINE BLOCKS 





First conceived and built by Taft- 
Peirce, they locate work to any given 
j angle within very close limits. Tapped 
i holes permit clamping. 
’ 
_ a [E, T-P TOOLMAKER’S 2 
er ir ADJUSTABLE KNEE 
\ \4 a simplify inspection or setup of angu- 


lar work. Graduated quadrant and 
vernier reads to 5 minutes of angle. 








T-P ANGLE BLOCKS 


speed setup and grinding of small 
angular work on a magnetic chuck. 
Can be used individually or in any 
combination to form V-blocks. 





T-P ADJUSTABLE 
ANGLE PLATE 


tilts and turns. Makes com- 
pound angles easy to setup for 
machining. Both tilting table 
and rotating base are gradu- 
ated from 0 to 90 degrees in 
each direction. 
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T-P DUPLEX ANGLE IRONS 
Finished inner pads increase accuracy, permit faster setups. 
ther types available include Slotted Angle Irons, Uni- 
versal Right Angle Irons, Toolmaker’s Knees, and 
Measuring Irons. 


T-P STEEL AND BOX PARALLELS 


are available in a complete line of stock sizes. Also, Planer 
and Boring Machine Parallels, Levelling Straight Edges, 
and Steel Straight Edges. 


Versatile 
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T-P CYLINDRICAL SQUARES 


Used with T-P Surface Plate they provide a convenient 
accurate reference line for any vertical work-surface 


| 


T-P UNIVERSAL SQUARES 

High precision squares that can be used 
Hard rubber center facilitates gripping . . 
heat from reaching block. 


ion 


in any posit 


. prevents hand 


T-P SURFACE PLATES 


One of a long line of standard sizes. Rigid. Heavier than 
average. Extra thick top permits refinishing, if plate wears 





Inspection Tools 





T-P BENCH CENTERS 


simplify inspection 
permanent accuracy 
range oO! inspectior 
Peirce. 


and 


work. Have unusual rigidity 
This is typical of a wide 
tools available at Taft- 


T-P COMPARATOR 
SQUARE 

accurate indication of 

Adaptable to both 


production and inspection work. 


permits 
sSquareness 


—7 


THE TAFT-PEIRCE 


WOONSOCKET, 


\ugust, 1952 FOR FURTHER INFORMATION 


USE READER SERVICE CARD 


T-P TAPER TESTING FIXTURE 

combines a Sine Block with a pair of adjustable mounted 
precision centers. Checks tapers to high degree of ac- 
curacy. 


RHODE ISLAND 


INDICATE A-8-14 








For the complete story on these items and many more, get your copy of the Taft-Peirce Handbook 
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you need this new improved 


WATCH 2 CLOCK fF 
CLOCK MECHANIS/ 


MECHANICAL TIME 
ON SMALL FIREA 
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Wade is well known tor the widely-used Preci- 
sion Profiler that has been paying its way for users 
tor so many years. Now we have designed a greatly 
improved profiling machine, THE WADE NO. 45, 
which is HEAVIER, MORE RUGGED, MORE 
COMPACT, with a powerful V-belt drive. Eight 
different speeds are possible. 

This new hand profiling machine can be bench 


REVOLVERS, RIFLES 
SMALL DOVETAILS 





GUN SIGHTS 
CYLINDER LOCKS 
TEXTILE SHUTTLES 
SMALL TEXTILE 


METERS, DIAL 
INDICATORS 


AND LEVERS 
KNITTING MACHINE 


PARTS 
CAMERA PARTS — 


OF ALL KINDS 


PROFILING MACHINE! 


r¢ HAND PROFILING, MILLING, SLOTTING, RECESSING ano ROUTING OPERATIONS 


mounted, or will be furnished with a sturdy metal 
pedestal cabinet. Easy to operate, many precision 
operations can be performed on parts such as 
these listed here. It has new cutter holder collets, 
with improved grip; and a follower spindle, par- 
allel with the main spindle, holds the follower 
spindle cutter for producing templates from sam- 
ples. Low cost, fast production 


write for descriptive folder and prices 
THE WADE TOOL CoO. - 
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MAS §S 


AMERICAN INDUSTRY 


DIALS AND CAMS 
N\, 
OPTICAL INSTRUMENT \ 






TES 


SES 
MS 


JCH 


AS FIREARM SIGHTS 
RANGE FINDER PARTS 


MACHINERY PARTS 


TYPEWRITER, ADDING 
MACHINE PLATES 


CLAMPS, UNIVERSAL 
JOINTS, SMALL CAMS 
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Companies that manufacture all types of products 


from band saws to twist drills and glass molds to 


coining dies have come to appreciate the kind of 
service they get at Jessop. Back of every order is a 
new system of quality control and use analysis de- 
signed to make sure that each steel is tailored to its 
exact application. If your organization employs the 
use of special steels, you'll find it pleasant and profit- 
able to call on a vigorous and ambitious concern 
that wants your patronage on the basis of merit and 
is willing to go out of its way to keep it. Write to us. 


HIGH SPEED STEELS » HIGH SPEED BITS « PRECISION 
GROUND FLAT STOCK « HIGH SPEED AND ALLOY SAW 
STEELS « HOT WORK DIE STEELS « COLD WORK 
DIE STEELS « CARBON AND ALLOY STEELS « 
STAINLESS AND HEAT RESISTING STEELS ¢ VALVE 
STEELS * STAINLESS-CLAD STEELS « CAST-TO-SHAPE 
STEELS * COMPOSITE TOOL STEELS * ARMOR PLATE 
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@ The No. 11 Warner & 
Swasey Precision Tap- 
ping and Threading 
Machine. Capacity 8-36 
to 7%". Other models 
from 0-80 to 2! - ¢ 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-8-152 


CUTS COST 74% tneeine sos 


WARNER & SWASEY Precision Ta 
A and Threading Machine s 
a tough tapping problem for a 
New Jersey electrical manufacturer- 
and cut cost 740%! 


The job was to tap twenty-four 
18-pitch Class 3 Threads in large 
rings 48” in diameter. Because a sj 
thread on any of the 24 holes w 
scrap the job, it was formerly br 
into two Operations—rough tapping b 
machine; finish tapping by hand. Tap 


ping cost was high—$23.00 per hun 


But when a Warner & Swasey N 
11 Precision Tapping and Thread 
Machine was installed, costs were slashed 
to $5.95 per hundred! And the } 
now done with only one operation 

The continuing accuracy of the exclu- 
sive Warner & Swasey lead screw prin 
ciple using solenoid actuated guide 
fingers iS responsible for the success of 
the Precision Tapping and Threading 
Machines on this and hundreds of other 
tapping and threading jobs calling for 
Class 3 and 4 fits. 


If you’re not yet familiar with this 
machine and its many new design fea- 
tures, let a Warner & Swasey Field Engi- 
neer tell you about it. In many plants 
it pays for itself in increased tap life 
alone, in addition to effecting better 
production and cutting scrap losses far 
below former standards. Write for a 
catalog covering all models. 


WARNER 
& 


SWASEY 
Cleveland 





YOU CAN MACHINE IT BETTER, FASTER, FOR LESS WITH WARNER & SWASEY TURRET LATHES, AUTOMATICS AND TAPPING MACHINES 
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[New Thompson Way Grinder Developments 


... speed Machine Tool Production 





Way Grinders now available with single, 
multiple heads, or combinations of horizontal 
and vertical heads and in sizes to meet all 


requirements. 


mpson has produced machine tool way grinders 

types and sizes that have eliminated hand- 
ind produced economical and accurate ground 
However, recently increased production grind- 
ways has been made possible by many new 


npson Way grinding developments such as: au- 





grinding and truing cycles; dual vertical or 

ntal heads for grinding ways different heights; 

atal multi-wheel grinding and vertical side and 
indercutting head; Hydrail way grinding for giant 


lumns or bed ways. Three of the new Thompson 


Way Grinders are shown here. 





! Designed especially for extremely large machine 
| way grinding is this typical Thompson Hydrail 
Way Grinder. Size 48” x 48” x 192”. Part: grinder 


1 ways. 


The Thompson Grinder Company, Springfield, Ohio 


Copyright 1952—The Thompson Grinder Co 
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One of several new Thompson Double Head Dove- 
tail Way Grinders installed to speed work and hold 
accuracy in the plant of a leading lathe manufacturer. 


ly 





Multi-wheel grinding with auxiliary vertical head. 
Equipped with horizontal spindle having dual spaced 
wheels and auxiliary inclinable spindle. The front 
contoured grinding wheel grinds the rear set of ways 
and the rear grinding wheel grinds the front set, with 
vertical head grinding the sides and undersurface of 


the ways and rack seat 


Write for details Today. 


Thompson 
SURFACE 


CT alate t=) a 
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When the Decision is Precision 














Machining dimensions and tolerances on oil pump bodies and component parts are 
accurately held and can be visually checked using the tooling supplied on the SIMPLEX 
3U Single End Precision Boring Machine shown. Oil pump covers, bodies, and spacer 
plates are all machined using the same multiple spindle boring head designed to support 
tooling for boring both dowel holes and also the gear cavities in the various parts. 


€ Je PRECISION BORING MACHINES 
SIMPLEX MACHINE TOOL DIVISION 


STOKERUNIT CORPORATION ) 
4528 WEST MITCHELL STREET 


MILWAUKEE 46, WISCONSIN 
PLANER TYPE MILLING MACHINES . 





PRECISION BORING MACHINES . SPECIAL MACHINE TOOLS 
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RANCISCO DETROIT 






now in Texas 


Serves Border to Border, Coast to Coast 


Pawn fast and accurate service on Shield 
Brand cutting tools is now provided for Texas 
and the Southwest through our new branch at Dallas. 


Today, from five branches and our headquarters 
in Cleveland, we provide nationwide, an unexcelled 


Service of Supply on Shield Brand cutting tools. 


Ask your local Industrial Supply Distributor for 
Standard Shield Brand Tools. They are Foremost 


Quality and promptly available. 


STANDARD {OOL (0 


NEW YORK 


CLEVELAND 


f 


3950 CHESTER AVENUE 
CLEVELAND 14, OHIO 


New York - Detroit - Chicago «+ Dallas « San Francisco 


TANDARDIZE AND SAVE WITH STANDARD RED SHIELD METAL CUTTING TOOLS. 
1S A STANDARD DISTRIBUTOR NEAR YOU AND READY TO SERVE 
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Proof of Precision 


that means tighter fastening! 


See the unique multiple-spline socket in that large 1-inch 
Bristol Socket Screw. 

You'll find this same exclusive Bristol feature (vital to 
tighter tightening) in every one of the 7,438 tiny No. © Bristol 
Socket Screws held in that 2 oz shot glass. 

It takes precise machinery ... painstaking effort ...to make 
them that way. But it’s worth it...to give you shock-resistant 
fasteners, precise enough to be used in electric razors, cameras, 
communications devices, instruments of all kinds. 

The multiple-spline socket permits tightening beyond limit 
of ordinary screws ... turns internal wrenching force into rotary 
motion, not expanding pressure. Hence, no bursting, no round- 


even in sizes down to No. 3, 2. 1, 0 


ing out of socket walls 
wire size. Result: maximum resistance to vibration. 

Other advantages: ideal for compact assemblies and hard- 
to-get-at fastening points. For disassembly, a reverse flick of 
wrench loosens the set. 


Only pristot gives you the right socket screw for every application 


BRISTOL 


Multiple-Spline and Hex Socket Screws...Cap and Set 





ome cee NN 
The Bristol Company 
Mill Supplies Division 
13) Bristol Road, Waterbury 20, Conn. 
Please send me free sample of Bristol’s Multiple-Spline Screw and 
bulletins showing applications to: 
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Screw Sizes = - 
Our problem is mainly VIBRATION [_] 


COMPACT DESIGN [] FREQUENT TAKE-APART [_] 
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Can't blame the little felloy j | 
Even the best of us are son 


times confused by the many 
symbols ordinarily used for 
thousands of ASA Standard 


sizes. With ACE, however 


simply state your wants in 


UT not original, unscrambled specifica. 
tions, i.e.—!I.0.—0O.D.—tLenath 


—Type. That's the way to 


Amusing 


BUSHING pind 
* 


1 
ACE DRILL act 


just what you order every t 
And the wuy to get your ney 
free ACE catalog is to writs 


(<—<_»* 


for Catalog 


1101-2 


CO., INC 
5407 Fountain Ave. 


Los Angeles 29 
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like Littey) ¢ change. 


ballness ngle Reels, 
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rete No. 3 Four SIZES 
orees No, 5* 2 SOllS Up to 300 Ihe 


OF Coils up to 600 ibs 
o - = UP fo 1,000 Ip 
: Coils up t bs 
; fs P to 2.500 
an be fur Nished with Motor griy 


ROLL FEEDS > DIAL FEEDS « STRAIGHTENING 
MACHINES + REELS + AIR BLAST VALVES 


4199 N. RAVENSWOOD AVE. + CHICAGO 13, IL! 


DISTRICT OFFICES: DETROIT, CLEVELAND 
USE READER SERVICE CARD; INDICATE A-8-156-3 
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' Tool Steel Topics at 
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BTR and LEHIGH H team up to 
form 24 teeth, punch 39 holes 





METALLURGICAL SERVICE Bethlehem metallurgist 
whenever y have problen 


gi »% schining, design, et 
, 4 2 2 
Sometimes it takes more 
than just good tool steel 
eustomer’ plant the other day we 
he p hoss the name of the tool 
he used for a blanking die which we 
_ 1) hie shop 
J ; “Sorrv. but | just enn't tell vou. All I 
orks ne Wi sed lo have 
ouble with that die and 
our Bethlehem men eame i 
lle worked with the die all 
enred the trouble for wood - 
Later e cheeked vith the toolroom 
| that the erade used for the che 
s BTR, our general-purpose, oil-hard 
‘ tee] and a mighty reliable 


Phe fact that the superintendent 
{ name Was probably a 





i] - ent it Wi don pa | eood iol lle 
“Bh neer had to worrv about it. So the 
hye - 
‘ 
e kes more than the 
| \« ke some tool and dlies 
"HH Sometimes what counts most 
} 1 
‘ e) ce that oes with the tool steel 
‘ } } 
| t experience In applying each 
” ' 1 
les eTVIEe, metallureieal 
ol SeTVICEe, 
‘ ee ‘4 j | . , 
ml | ce ~s 0 el na lib promise, aun 
Pp f ‘ , 
. ‘ es wom} Dut we at Beth 
rip l | ( ana | 
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BETHLEHEM TOOL STEEL ENGINEER SAYS: 


— _ HEAT AND TEMPER COLORS 
Special treatment often permits using carbon tool steel SHOWN ON HANDY CHART 





estin e the lenipera 


heated ster ’ Our con 








{ Tey | ‘ an ¢ ‘ es ‘ 
, . WI i or chart is printed im 
} < ther ! ‘ ; 
a rit . tone . heat colors nye 
cle steels ade Tro carport ’ 
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s real econo) : rt er will ecaretully p ( ge side and temper colors on the 
secret nm most eases S n the ae —pestos or re ¢ . then fhe . 
2 ' . ither. Write for our tree copy 
the tool. Avoided are: sharp co und unitormly to obtain a well-hardenet to Paul tions Dey Room 1042 
te Oo ublications ept., IN } Ss 
sl iall project ons trom heavy sec iit This precaution red ices distortio! D,¢4] " > 
, p . ’ é enel, ta. 
Wnerous Noles \\ th both tl 1C} during heat-treatme! t and avoids ¢ 








thin webs. If the tool can be designed ing eracks in quenching. 











HYDRAULIC 





' why this No. 12 


AUTOMATIC LATHE 











| The Gisholt Hydraulic Automatic Lathe is 
! a genuinely rugged 12° lathe, suited for 
light, fast jobs. Handles chucking, between 


centers, or fixture-held work. 














THE GISHOLT ROUND TABLE 


— 

represents the collective experience of 

specialists in the machining, surface 

finishing and balancing of j 
. : ¥ fa 


af ‘ 


Noo ; * 
ee, 
Mr ; 


round and partly round 
parts. Your problems 


j 
are weicomed Pere, 





TURRET LATHES - 
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FOR FURTHER 








AUTOMATIC LATHES 


INFORMATION. USE READER SERVICE CARD 


Here, feed pressures are applied directly 


to tools without intermediate cams, arms or other 
linkage. Accuracy is further insured by feeding against dead 
stops. In al! cuts there is a moment of dwell during which 
cuts are cleaned up. 

Front carriage is mounted on and driven by the massive 
bar to which it is clamped. Wide lateral support of carriage 
assures rigid alignment without tremble or tremor: 

Movement of the massive rear slide is by hydraulic piston 
in the hase of the slide itself. 

Both carriages are directly supported by the massive in- 
tegrally cast cabinet type bed, and all bearing surfaces, ways 
and gibs are hardened and ground steel to assure permanent 
accuracy. 





Madison 10, 


* SUPERFINISHERS +* BALANCERS > 
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ASSEMBLE AND INSPECT 
UNDER MAGNIFICATION 


in one operation... 





[his starter switch for a refrigerator motor pre- 
sents a tough assembly and inspection problem. 
The springs must be accurately bent and ad- 
justed by hand—tolerances are close. 

With the Kodak Contour Projector the whole 
operation—bending and checking—may be 
done at the same time and under the magnifi- 
cation that’s most convenient. 

Since the Kodak Contour Projector has pro- 
visions for surface illumination from the same 
lens that picks up the image, every detail of the 
switch is shown on the screen. A 45° mirror 
permits the part to be mounted flat for easy ac- 
cessibility. Both to adjust the part and check 
tolerances, the operator simply compares the 
magnified image with a chart-gage laid on the 
bright screen. 

Whether your interest is in large parts or small 


the KODAK CONTOUR PROJECTOR 


lems. We'll tell you how to get it for a showing. 


A new sound movie shows how to simplify complex inspection prob 


with the Kodak Contour Projector 


parts, simple parts or complex parts with many 


dimensions, a Kodak Contour Projector will do 
the job quickly, completely, and accurately. The 
operator can work in a lighted room unham- 
pered by hoods or curtains. And little training 
is required to get the work out in a hurry. 

For rapid, routine inspection and adjustment 
work, the economical, stripped-down Kodak 
Contour Projector, Model 3, will meet your re- 
quirements. For toolroom measurement, the 
versatile Model 2A is what you need. In your 
area there is an experienced field engineer who 
will be glad to discuss your own particular 
problems. You can get in touch with him by 
writing Eastman Kodak Company, Industrial 
Optical Sales Division, Rochester 4, N. Y. 
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Put your old worn machines to work! 
You'll get more production quick, even 
on close tolerance jobs, with your pres- 
ent machines—new or old—with 


GLENCO 


Floating 
Tool Holders 


They automatically correct alignment 
as they operate—to 3 : 


‘i 


radius or “i6"’ 
diameter — save time setting up fine 
adjustments. 


You Don’t Believe It? 


Prove it on your own jobs without cost. 
Order a GLENCO Holder now—try it 
30 days—then return it or pass for pay- 
ment. You're the judge. 


Capacities up to 5” tool diameters in stock. Above illus- 
tration shows 5 of the 26 styles. Only 11 parts, all inter- 
hangeable within each size range. All are hardened 
ind ground to close tolerances so wear is negligible 


Send for Complete Data File J. 


THE. C. GLEWZER ©O. IW 


1552 E. NINE MILE ROAD, DETROIT 20, MICH. 
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BUSHINGS 


¥, 
oUNGS TOWN, one 


METAL CARBIDES CORPORATION 


YOUNGSTOWN 7, OHIO 
SINTERED CARBIDES—HOT PRESSED CARBIDES 
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Deburring with NOBUR tool 


on drill press reduces 
production costs...speeds | 
deliveries! ; 
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For further information, write or wire today 


NOBUR MANUFACTURING COMPANY 


NORTH VICTORY BLVD BURBANK, CALIFORNIA 
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| (}EEREMA DRILLING 
MACHINES 

LOWEST 
Operating Costs! 


Why? 


1—Eliminate Down Time. 
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2—More Power to Produce. 





. 
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3—Lowest Maintenance Costs. 







4—Less Operator Fatigue. 


Go to any Cleereman user for proof. 
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Cleereman Round Column 
Drilling Machine. Drilling Machine. 


Cleereman Multiple 


Genero! or 


400 Wes! pat 
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: CLEEREMAN MACHINE TOOL CO. Green Bay, Wisconsin — 
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" FRORIEP | 


VERTICAL TURRET LATHES 


°° * High Cutting Capacity 
° Quality Surface Finishes 
e Convenience of Operation 







The rigid construction and ample range 
of speeds provide for maximum cutting 


efficiency with either carbide or high 


eee aaeninieendtll 
‘ 
OT kt iad cisstaaasis.k.on 
efiiittisain 


speed tools. Down time is minimized as 
all controls are centrally and conveniently 
located. Fine adjustments for cutting 


tools are so placed that operators can 


‘boone |b bt 
i 


closely observe cutting edges— 


even on small workpieces. 





The Froriep Vertical Turrets 
are made in four sizes having 
39”, 49", 55” and 63” 
diameter tables. They can 

be furnished with thread 
cutting equipment, taper 
turning equipment, tripping 
device, tracing device with 
electric tracer control 


and coolant system. 


Write for catalog fully describ- 
ing these Vertical Turret Lathes. 


COSA 


Model KE 12 
49” Vertical 


Turret Lathe. 


CORPORATION | 


405 Lexington Ave., New York 17 ~ 





IN DETROIT AREA contact DETROIT-COSA CORPORATION, 16923 James Couzens Highway, Detroit 35, Mich. 
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SPUR AND HELICAL 
GEAR SPECIALISTS 


ORIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORM 


igust, 1952 


Reverse brake band 
anchor rorging 


Finished work part 





FIXTURES 


| Recouse the fixtures 20 often determine the speed 


and economy of broaching operations, it is just 


= “good | ee 
_ breaching field. Manufacturers, 


high production. 

and job lot, depend on Red Ring broach engi- 
neers to develop their tooling. 

Illustrated here are some of the fixtUres used _ 


ef to produce the reverse brake band anchor, an. 
ia element of a modern automotive torque converter. 
ee) eee ee = Om We pert, 5 
i, are broaching. 


Ask Red Ring broach engineers for suggestion 
tooling. 


NATIONAL BROACH & MACHINE CO. 


5600 ST. JEAN 


DETROIT 13, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-8-\€ 

















ACTION-PACKED ... : 4 
production - boosting Production-Tip Mo 
16mm films for your next 
technical meeting, train- 
ing school program or 
production clinic. 


| | 

: GROBET 
CHATTERLESS 
COUNTERSINKS 


| They are terrifically popular because 


for Your Meeting 


without cost or obligatig 


“MULTIPRESS — and how YOU con use it” - Multipress at » ork 
on a wide range of actual, unstaged operations such as br ach. 













ing, trimming, forming, marking, crimping, assembling, s: ng 
and testing. (30 minutes long.) 

“INDEX TO PROFITS" Follow the assembly of an intricate 34. 
piece automobile door latch through a highly compact, pr 
tion line that saves space and cuts lost motion to the minimum, 
(20 minutes running time.) 

or contact the Denison representative in your area 
giving your film choice and showing date 


c —T / DENISON The Denison Engineering (o, 


1191-A Dublin Rood 








the six staggered cutting edges are 
scientifically designed to give a 
shearing cut and thus eliminate all 
chatter 

Made in 12 sizes in all degrees; also 
supplied as sets in strong Kit-cases 








' _+f4 y as Olt 1, Columbus 16, Ohio 
N USE READER SERVICE CARD; INDICATE A-8-164-3 
' Send _ —aeees 

for 

Catal os 
. io” FOR over DU vears 

HCl MOLINE “Hole-Hog’” 

SPECIALLY DESIGNED 

MACHINE TOOLS 


WAVES Telelite ite), nael ti; me 





FOR AMERICAN INDUSTRY 
/ 


fe a ‘an? 4 


| GROBET FILE CO. of AMERICA, INC. 


421 CANAL STREET, NEW YORK 13, N. Y. 
PLANTS: NEW YORK, CHICAGO, MONTREAL 
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vin areason 71% FF (rerio 
Of all populariy-priced 100: an er urinders | 
HWA oO" 
















sold in 1951 were” wack - Oute” 
No question about it. It's 


your best source of supply 





AP . . iri ® 
CAP SCREWS for precision “milled-from- 


the-bar" screw machine 





SET SCREWS 









COUPLING BOLTS // 


products. 
MILLED STUDS 


















tr : LS 
angling tot To Obtain Further Information About 
coating 2 oF 3 Advertisers, Trade Literature or 
will do Tools of Today Appearing in this 
tees time Issue of The Tool Engineer, Use the 
only inca -_ Handy Readers Service Card on 
mm con Page 101, 
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SUT USS “ON THE DOUBLE” 


with the 


Mark Twain! 


a 

















































y=) | p — = a es 
ve Mississippi Pilots Use 
‘| Seto Lie §=§6Marking Devices 

C+ | ; Y RIVET Tauay Samuel Clemens adopted his pen name 


from the expression used by Mississippi 
River Pilots, such as he, indicating the 2 
Fathom Marking Device affixed to their 
lead lines. 
























































The “214” auro- 
matically feeds, inserts 
and clinches tworivetsata 
time...with speed that may mean a 
big saving in your fastening costs. 

14” throat makes large assem- 


blies easy to handle For tubular C A DI LLAC 

rivets as large as %«", or less in 

length. Quick Change Rotary Type 

Hoppers and Raceways permit a 

5-minute changeover to rivets of MA R K | | G 3 | ES 

different size. Adjustable anvils 

and riveting centers add to its . 

versatility. are Designed for 
Ask us how the “214” can help 

you cut costs. Send a sample of ALL MARKING PURPOSES 

your problem assembly (or blue- 

print) for a Free fastening analysis. 































Whatever your requirements, from small Hand 


FREE CATALOG Stamps to Pneumatic, Hydraulic or especially 
contains valuable engineering information and fad dctehicte! Marking aeleallalcio ey CADILLAC STAMP \ 


rivet specifications plus illustrated descriptions oom 
of 26 Chicago Automatic Rivet Setters. COMPANY stands ready to supply or design and 
build tc meet your needs. 


; Kwet & MACHINE CO. 


9619 West Jackson Boulevard, Bellwood (Sv52%) Iitinois 
Branch Factory: Tyrone, Pa. 


Use KeAUEK SeKxVICe CAKUD; INDICATE A-8-165-1 CADILLAC 45 


r d HYDRAULIC 
Kling can save you time and money on MARKING MACHINES 


\ ST 4 U CT U - A L Compact, self-contained, 


nakefathiel(eMmailel lalicte Mam @ lal 


Ss 4 A a i oe like these ail control gives full range 
of marking depth. It will 
I ou use curved reinforcements? 
r en Kling Engineers can show you - : 
w to reduce material, machining : mark round, flat and ir- 





| and assembly costs with Kling Struc- " . 
ral Shapes engineered to your TWO LEG regular surfaces. Machine 
é rements ageee rolled shapes re- wes s e 
ace expensive and obsolete casting 4 a ; ; 
i plate cutting methods. Only a few sei capacity a to 110 
vn here; variety is almost unlim- : 
1. No job too large or too small. ANGLE; LEG T one inch impressions per 


| Send us prints and specifications of 

r ;ob for suggestions, with no obli- 
| gation to you Kling Bros 
| Engineering Works, 
: $21 N. Kostner Avenue, 
cago $1, Ill 


minute. 















" few examplesofhow 
se structural shapes 
e being use 
@ Smoke Stack 
Reinforcements 
@ Store Fronts 
®@ Curved Racks (for Pinions 
@ Rings for Exhaust Fans 
® Races for Machinery Tracks 
@ Bull Wheels and Pulleys 
® Furnace Reinforcements 
® Guard Rails for Water 
Tanks and many other SOLID ROLL DIE PUNCH PRESS DIE ROLL TYPE HOLDER 
she wai ence Assuring the utmost in Faithfully reproduces Depending on require 
P oaccuracy—vused in mark and is particularly ments, can be had for 
ing machines, lathes adapted to large pro either solid or inter 
ond screw machines duction marking changeable type 
ont AB 
Hh fi Be Say ...an investment in speed! oy Voli ae-\e STAMP ee) 
vr ae SEs st 
he : [, MANUFACTURERS OF: Combination Shear, Wy 
Lt ne ee 6 eee 3:= 17313 RYAN ROAD © DETROIT 12, MICH. 
if Shears * Punches © Plate Bendmg Rolts 2 pon 3000 IRVING PARK s CHICAGO 18, ILLINOIS 
- 
USE READER SERVICE CARD; INDICATE A-8-165-2 USE READER SERVICE CARO; INVICATE A-8-165-3 
ugust, 1952 165 








| 

T 

| | MULTIFORM ce OE W COST PRODUCTI( 
PUNCH 

| 


BIG BROTHER MEANS Roussertf PRESSES ia 


Produces Without Special : 
Tooling—Saves Die Costs 4 
Saves on Expensive Presses : 
i Model BBB 4 
- : Illustrated above are a few of the 
‘ , F ee many forms that an be produced ef ‘ 
ficiently on the Multiform Bender Deep Ty 











g the standard tooling O. B. L. PRESS HORN PRESS THROAT ; any | 
' The heavy duty Big Brother SERVICE MACHINE COMPANY 
| Bender is designed for fabri- 7627 S. Ashland Ave. Chicago 20 
' cating bus bars, brackets, USE READER SERVICE CARD: INDICATE A-8-166-3 


fixtures, etc., without special 
tooling. Air controlled with 


finger tip response. Comes y 

complete with dies, mandrels 

and wrenches—punching 

and blanking dies extra. Will Tl 
Q a iad wna 


punch holes up to 1 


thick by 4” wide" Weako| | BLACK ve SURFACE PLATES 


i ? build smaller hand or air Present an absolute continuous bearing surface, fin 
operated models for ished up to 50 millionths inch. Incredibly smooth from xl? Defletie _ 
’ ‘ : i 
forming up to 14”x1¢ Falling objects do not cause humps Being harder me of Distribut 


material. than hardened steel, can take greatest mistreatment 
without causing inaccuracy of surface. No oiling 
Will not rust or warp. No re-scraping or frequent re 

Send for illustrated folder TE-5 finishing. Can use for spotting and ‘‘blueing in 


COLLINS MICROFLAT CO 


J. A. RICHARDS CO. “Teen Wheto 2326 E. 8th Street Los Angeles 21, Calif 


' USE READER SERVICE CARD; INDICATE A-8-166-1 USE READER SERVICE CARD; INDICATE A-8-166-4 
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DUAL CROSS and ROTARY FEED 74ere 2 a Walker Maguetic Chuck 






























| for FATAL, Known tpplication 
| i 
Now $ 50 
Only 
Turns Your 
. 
DRILL PRESS 
i Into A 
| VERTICAL MILLER 
Think what this will mean in your shop! Can be used on 
any Drill Press, Lathe or Milling Machine and provides 
what is practically a universal milling machine. — , ‘ , 
Designed for use in all types of metal and woodworking For sixty years, Walker has specialized in the designing 
oom \ ‘3 sion table et Yr —_ see and production of magnetic holding devices. Today, 
| olerances t is accurate, speedy, well constructe an . * 
attaches quickly in a firm position. Walker produces a complete line of magnetic chucks and 
Rotary feed calibrated in degrees; Cross feed in thou- designs special chucks to meet unusual holding problems. 
sandths; Dual Cross Slide with cross feed 2 14” each side of 
center or 44” overall. Has acme thread cross feed screws, * 
adjustable gibs on cross slides. 40 to 1 worm and gear ratio Standard Electro and Permanent Magnetic Chucks... 
in rotary feed. Equipped with bolt slots and locking screws. Vv Chuck S tal Anplicati f ious hold- 
No. 83 Table Dia. 8”, T-Slots %”, Base Keyway %”, acuum Chucks... Special Applications for vari 
Base Dia. 64", Ht. 5”, Wt. 37 Ibs. Price Only $54.50, ing problems . . . Demagnetizers . . . Magnetic clutches. 
Other Types available, No. 82 Dual Cross Feed only $43.75; 
No. 86 Rotary Feed Only $46.75. 
Order Today! If dealer can't supply, write us. Ask for Circular No. 10 Original escguers and Gudlders og Magnetic C: 
| CHICAGO TOOL and ENGINEERING CO. o.s. WALKER CO.Inc 
) Mfrs. of PALMGREN PRODUCTS Since 1918 . = 4 7 
§ 39] South Chicago Ave. . Chicago 17, lll. WORCESTER 6, MASSACHUSETTS 
USE READER SERVICE CARD: INDICATE A-8-166-2'5 <4 USE KEAVUEK SeKVICt CAKU: INVILAIE A-s-!00-> 
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Or <<... 
Chucks 


Adopters 





DRILL SToP 





| 
Close Center 
Tap Drivers 











6 ES | WS m 
5 ad by 4) SCULLY JONES — 
SV i WA 
ya ; Quick 4 = 
> € Chonge ‘ End Guesswork and Reduce Rejects: al} 
% You often require close control of depth for operations U 
a AS ‘ —as in center drilling, drilling and reaming — on STOPS OM FIXTURE 
oa ‘ > turret lathes, radial drills and other machines. On SUSHING oe wou 
ow» Compeunsion these operations, or wherever a quick change ~ 
We Holders arrangement is used in one station for sequence SSN 
si ‘ operations, you hold uniform hole depth by using > ~~ 
the new S-J Drill Stops. They provide a positive SY n 
stop which ends guesswork and reduces rejects = S ra = 






\) 


l jim / 


Fy’ Work on Close Centers: 





on | 













“DD Bac 
+ f Fiver Quick and Easy to Insert, The small body diameter 
y ; Ss > 4 Oety Remove and Adjust Tools: permits you to operate these 
YL — ae one Simply loosen set screw and slip stop Drill Stops on close centers 


and near shoulders or other 


collar from threaded shank for quick 
obstructions. 


Work insertion or removal of taper shank 


ae. (rx 
pe sledes vy tools. The threaded lock bushing 


Trouble-Free Performance: 
S-] Drill Stops are made from an 
alloy steel with all points of wear 
hardened for long life. The four chip 
/ grooves tend to break up and remove 


Ps Commer provides quick and accurate ad- 

ms j justment of the stop collar. 

\ “~~ Only a quarter turn of the set screw 
A ) a 2 forces the bushing against the 


ii 
a 






\ ice ~ weer ff shank threads for a positive lock. any chips from the surface on which 
Holders BL ll it stops. Investigate the use of S-J Drill 
wr Stops wherever you require a positive 
Lp control for depth of hole. Made in 8 sizes 
<2 Core ; having Morse Taper shanks and holes. 
UL ¥ Write for Sal 
— 2 BULLETIN NO. 18-50 & 
bor for data 
. j ae : R 
a on Drill Stops. 1915 S. Rockwell St., Chicago 8, III 3 
Recessing S 
Tools 
; YOU GET LOW COST FAST ACCURATE PRODUCTION WITH OUR STANDARD AND SPECIAL TOOLS 


the 


eet \ 4 YEAR-ROUND “TOOL SHOW” 


i You can see the S-J Standard Tools years’ experience, engineering re- 
MACHINE TOOLS ¢ (sketched in the column at the search, modern equipment, correct 
: left) on display or in operation materials and expert workmanship. 
if you think of a Lathe, Mill, Multi- | the year-round, at the Scully-Jones Recently Scully-Jones manufactur- 
Spindle Machine, or other Machine ; plant. For year-round reference too, ing facilities have been further 
Tools as being a human body, supply- k you'll find complete information expanded to give you more reason- 
e —_ wh. — > ~ = on these and other tools, in the S-J able deliveries. 
oing the actual work, then Scully. § 600— 
Jones tools represent the ‘‘Arms and | ia On Whenever your tooling problems 


or design programs require outside 
These “arms and hands” —as we service, S-J Engineering and Design 
like to call them —will help you Service has “heads and hands” to 
equip your machine tools for low help you. Whether large or small, 
cost, fast, accurate production. let us discuss your engineering 


Whe ‘pee select. Sinlipdiees problems and design programs. 
Standard or Special Tool: you can For quick action see the nearest 
be confident of getting the best that Scully-Jones representative or con- 
can be produced — the result of 40 tact us direct. 


Hands’’. 
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WORKING SHEET OR PLATE STEEL 

| "HOW IS YOUR DO THE 
METAL-WASHING NOZZLES CLOG 

‘ MACHINE WORKING ? TOO OFTEN? 











. IS THERE 
TOO MUCH 


FOAMING ? EVERYTHING 





” 


STRAIGHT CUTTING Stoioh coming, circle curing, tree hand cut 


vering and nr 





' IS OK! ) _yariations of thane, operations. ALL On 
nines thc ™ bp SK . - e —— 
" WE ARE GETTING Bea) wiiar teas 
ene stee non-fe met wire mesh and plast 


t OAKITE SERVICE CIRCLE CUTTING FOLDING 


WRITE Z 
FOR rT 

: LITERATURE | | . 

| Is vour washing machine removing buth: J J — 








wounds as thoroughly as it removes cutting ind 
SLOT CUTTING BEADING FREEHAND 
metal chips — : — /n eee 2 
1 _ “7 
‘ Is t cleaning brass, aluminum and inc dle castings — S a Ss 
i 5 So 
as well as it cleans steel (( ro — | 
Oakite chemists and service engineers have devel ped ; poets 
PULLMAX—A complete sheet and plate working shop 
cleaning materials that meet every requireme! in one mochine. 
| washing metal by machine. Oakite Technical Service 
; : 
Represet tatives know how to make these materials 
| : AMERICAN PULLMAX CO., INC. 
work t top efficiency 1n all types ot machines. 
Yea f Oakite experience are compri ssed into a 2451 N. SHEFFIELD AVENUE CHICAGO 14, ILLINOIS 
! , : USE READER SERVICE CARD; INDICATE A-8-168-2 
16 par Doo} et called ° SfAiIn ty look for he A - - 


i melal bY machine’. You'll want to read the notes on: 
¢ How to select the best detergent tor eac h job 
dee pages g to o. 
@ When to use a solvent detergent. See pave 
\ ¢ When to use an alkaline detergent. 4 f 5 


@ How to prepar« metal tor 


painting. J<¢ 
q | ps on Ss lection ang oper : 
ation of W ashing mac his es 8 things 
is to look for 
when 
gq Special instrument aids to 


better operation. you wash metal 
; See page 13. by machine 


FREE! For pal of “8 thing 
vou 


posit to 





MATERIAL 


| ARE PRECIOV MALE by. 


ru LLER.. 


Close tolerance pa 


precision instruments, etc. Screw machine P ? Y 
boring, grinding, honing, and lapping operat with ZY 

accuracies to .00005. Fine finishes to No. 3 Micro. Heat f 
resistant and stainiess steel, Nitralloy, b ze, et 





Oakite Products, Inc., 58 Rector 
~ | ae New York 6, ee 





| _yaniZeo INDUSTRIAL Clea, 


rn 











ct 
| —— 4 Te av’ 
| re é ek 
es FULLER TOOL CO. 
} Technical Service Representatives in Principal Cities of U.S. & Canada 4000 W. ELEVEN MILE RD. 
/ Xo ns lis a ante j BERKLEY, MICH. LINCOLN 2-5600 
USE READER SERVICE CARD: INDICATE A-8-168-1 USE READER SERVICE CARD; INDICATE A-8-168-3 
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Rit 


TYPICAL OF THELAINA ALUES YOU GET 





WHEN YOU BRING A PRODUCTION PROBLEM 


BAIRD... 


and year-out, in many automobile 

r headlined production plants, Baird's 

H Automatic Chucking Machine has 
itself to be one of the best production 

ts of its kind. It’s easy to operate and serv- 


- has unusual versatility in tooling, opera- 


speeds: and it cuts costs with quality 


BAIRD No. 76H AUTOMATIC CHUCKING MACHINE 


But t pay-ott comes when Baird engineers 
is 6 spindle unit to your specifi tool 85-90 Rockwell B scale. Production: 65 seconds each, 
1 production requirements. 55 pieces per hour. 


example, gear blanks (drawing below) Of course we're busy. But not too busy to try and solve 
ned completely in one Operation as a problem for a new or old customer. Ask Baird 


Material: High tension iron-hardness about it! 


+. 
|| 
8% 45° CHAMFERS 

















CE Ggmeny eR rear pt ee et 


He BAIRD MACHINE COMPANY 


STRATFORD . COnRnNMecTICcCurT 
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PRECISION MACHINES 
Poms 4 ae - i Bi a), 


Above is pictured the home and products of the 
PARKER-MAJESTIC, INC. 


For almost a quarter of a century this company tions. Additional products include the well known 
has manufactured the Parker Spindles used in line of Parker-Majestic Internal, External, No. 2 
Precision Grinding, Boring and Milling applica- Surface and Rotary Surface Grinders. 


Descriptive literature upon request. 


PARKER-MAJESTIC, INC. 


sorme"Y MAJESTIC TOOL & MFG. CO. 


JOS. CAMPAU + DETROIT 7, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-170 The Tool Engineer 
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0 more GAMBLING on 
tool steel selection 


{Vs actual size; Selector is in 3 colors] 


Here's how it works: 
Io use the Selector, all you need know is the 


characteristics that come with the job: type and 
condition of material to be worked, the number 
of pieces to be produced, the method of working, 


and the condition of the equipment to be used. 
FOUR STEPS—and you've got the right answer! 
1. Move arrow to major class covering appli- 
cation 
2. Select sub-group which best fits applica- 
tion 
3. Note major tool characteristics (under ar- 
row) and other characteristics in cut-outs 
for each grade in sub-group 
4. Select tool steel indicated 
That’s all there is to it! 


CRUCIBLE 


32 years of | Fone 





Here's an example: 
Application — Deep 
drawing die for steel 


Major Class—Metal 
Forming—Cold 


Sub-Group - 
Purpose 


Special 


Tool Characteristics 
Wear Resistance 


Tool Steel—Airdi 150 


One turn of the dial 
does it! 


And you're sure you're 
right! 


first name in special purpose steels 


TOOL STEELS 





That’s what one of the thousands of pleased users 
says about his CRUCIBLE TOOL STEEL SELECTOR, the 
new, simple, handy method of picking the right steel, 
right from the start. Since Crucible announced this 
Selector two years ago, thousands of tool steel users 
have received their Selectors . . . and here’s what 
some of them say — 

“Handiest selector I’ve ever seen!” 

“Saves me time and headaches” 

“It’s so logical—you begin with the application”. 
You can be sure the answer you get with your Cru- 
cible Tool Steel Selector will be just right in every 
case. for this Selector covers 22 tool steels which fit 
98% of all tool steel applications. And when—with a 
flip of the round dial—you get the answer, you'll 
get the steel FAST, too, because all the tool steels 
on the Selector are right in stock, in all our 26 con- 
veniently-located warehouses. 

This Selector is bound to be a big help to you— 
so write for yours today. There is no obligation what- 
soever. Just fill in the coupon and mail now... . before 
you turn this page and forget! CRUCIBLE STEEL COM- 
PANY OF AMERICA, Chrysler Building, New York 17, 
New York. 


salaelasinienentananentanentententententententententen 


Crucible Steel Company of America 
Dept. T, Chrysler Building, 405 Lexington Avenue 
New York 17, N. Y. 


Gentlemen: 

Sure! | want my free CRUCIBLE TOOL STEEL SELECTOR! 
Name. Title 
Company 


Street 


at tt a aa 


| sleelm aking 


‘ch Offices and Warehouses: ATLANTA * BALTIMORE * BOSTON * BUFFALO * CHARLOTTE * CHICAGO * CINCINNATI * CLEVELAND © DENVER °* DETROIT 


‘TON, TEXAS * INDIANAPOLIS * LOS ANGELES * MILWAUKEE * NEWARK * NEW HAVEN * NEW YORK © PHILADELPHIA * PITTSBURGH * PROVIDENCE 
ROCKFORD * SAN FRANCISCO * SEATTLE * SPRINGFIELD, MASS. * ST. LOUIS * SYRACUSE * TORONTO, ONT. * WASHINGTON, D. C. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-171 


gust, 1952 





171 





























DYKEM STEEL BLUE 


ST OPS 
LOSSES 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in « 
few minutes. The dark 
blae background 
makes the scribed layout show ap in sharp relief and at the 
same time prevents metal glare. Increases efficiency and aceuracy. 





Write for full information 


THE DYKEM COMPANY, 2303D North 11th St., St. Lowis 6, Mo. 
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FOR CUTTING 

. . » SHAVING 

. . » BURNISHING 
AND INSPECTION 


in GEAR PRODUCTION 


THE FELLOWS GEAR SHAPER COMPANY, SPRINGFIELD, VERMONT 














MACHINES and TOOLS | 


To Obtain Further Information 
About Advertisers, Trade Lit- 
erature or Tools of Today Ap- 





pearing in this Issue of The 

Tool Engineer, Use the Handy 

Readers Service Card on 
Page 101. 
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Pr | FOR 


TAPPING ano REAMING 





Reduces 
Spoilage Losses 


When tapping and reaming jobs come 
through with oversize or bell-mouthed 
holes, it is a simple matter to correct the 
difficulty. Change over to a Ziegler Float- 
ing Holder which automatically compen- 
sates for inaccuracies in set-up, even 
though they amount to as much as 1/32” 
radius or 1/16” diameter 


Take a few minutes to figure up what 
your rejects are costing you each month 
and you will appreciate the economy of 
equipping your machines with Ziegler 
Holders 

The reduction in spoilage losses, you'll 
find, will pay for a Ziegler Holder many 
times over in the course of a year. Try it 
and see! 


W. M. ZIEGLER TOOL COMPANY 


13574 Auburn Detroit 23, Mich. 
- 
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eve FLOATING HOLDER 


4 TapS cad Reamers... 








Cut Costs on Hole-Cutting with 
BOREMASTER 











5" Holes in 1” steel plate in 80 seconds 
Precision within .004” 


Finished holes 11/2” to 113/44” diameter 
to a depth 8” in one rapid operation 
on your present equipment with the 
B30REMASTER. Comparable boring tool 
finish 

Not just another trepanning cutter 
but a real heavy duty tool. Stock re- 
moved in one piece, eliminating waste 


Time Savings + Material Savings 


Cost Savings 


, 
For details. write —-—— 








KARL A. WEISE, 381 4th Ave., Dept. A, New York 16, N.Y 
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Process Engineers 
Tool Designers 
Operation Sheet Writers 
Tool Trouble Men 


FAIRCHILD 
ENGINE DIVISION 


OF THI 
FAIRCHILD ENGINE G AIRPLANE CORP 
New Highway, Farmingdale, 
Long Island, New York 





USE READER SERVICE CARD; INDICATE A-8-172-3 


— 


USE READER SERVICE CARD; INDICATE A-8-172-5 


The Tool Engineer 











| 
| 


















wk 
mm 

a 
“Pet 

















“With machine tools hard to get, and skilled man- 
power in dwindling supply, we are always on the alert 
to develop unitized tools that perform multiple opera- 
tions semi-automatically and with minimum attention. 
One recent problem was solved by Delta Air Powered 
Hydraulic Drill Units. 

“This unitized tool bores exhaust cones for jet en- 
gines. Two Delta Drill Units are set 90° apart, pointed 
to the rotary table which is full indexing. With push- 


ONLY THE DELTA AIR POWERED HYDRAULIC DRILL UNIT 
HAS ALL THESE FEATURES: 
Hydraulic Feed .. . quickly adjusted, infinitely variable 
no recamming or changing lead screws to alter feed. 
Rapid Traverse . . . positive stop, quick, accurate con- 
trolno over-travel; reduces tool breakage. Approach 
consistently at 5 to 6 inches per second to within 
010 inch of work. 
Depth Control . . . positive stop, quick, accurate—no 
over-travel; repeats depth consistently to within 
0005 inch. 
Universal Mounting... units can mount in any position. 
Automatic Cycling . . . built-in cycle control switches 
provide for full electrical remote control. Eliminates 
installing external switches. Drilling units positively 
electrically interlocked with automatic indexing table. 


Another Gs; Product 


Tieres a Delta Power Tool for Your Job- 


WOOD OR METAL WORKING 


MACHINES - 246 MODELS - MORE THAN 1300 ACCESSORIES 


FOR FURTHER INFORMATION, USE READER 
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Special Spindles .. . 
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DELTA DRILL UNITS 


DIFFICULT STAINLESS STEEL DRILLING OPERATIONS 
PERFORMED SEMI-AUTOMATICALLY 


Says J. A. LOGAN, Chief Production Engineer, Solar Aircraft Co., San Diego, California 


button operation, cycling 1s automatic. Two holes are 
drilled at once.” 


“Results were important— 
@ sharply increased production 
@ release of a radial drill press for other duty 


@ set-up time, a serious item with the drill press owing 
to the shape of the cone, practically eliminated.” 


drive arrangements and other 
features are available at slight additional cost, includ- 
ing new two-way valve to permit spindle to function 
with normal rapid retraction or to back feed, as desired 
Three Sizes—capacities up to %%-inch diameter drill, 
1 14-inch stroke; 14-inch diameter drill, 4-inch stroke; 
and 1-inch diameter drill, 6-inch stroke. 











- ee OS a a rn ee ee ee ee ee —_ 
{ ‘ 
; mae EE DELTA POWER TOOL DIVISION | 
| ik i MANUFACTURING | 
| R ocxwe COMPANY : 
| 620H N. LEXINGTON AVENUE «¢ PITTSBURGH 8, PA. | 
| Please send the name of the nearesf Delta Drill Unit Author- | 
ized Representative. 
| (_] Please send me new Drill Unit Catalog. | 
°| Name . si itisieamalons 
| Position ae —— . = ie | 
| Company = | 
| Address___ iene teenie a | 
| City — ee ee } 
‘ - 
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for TODAY 
and TOMORROW 


RUTHMAN 
GUSHER 


COOLANT PUMPS 


Pioneers in the development of 
a practical machine-tool cool- 
ant pump, Ruthman has con- 
sistently offered you a better 
pump for your machines. 
Totally enclosed drip - proof 
motors . . . heavy-duty pre- 
lubricated ball-bearing 
electronically balance d rotat 
ing assembly, are a few of the 
many innovations Ruthman 
has introduced over the years. 
For the best coolant pump 
specify Ruthman. Write for 
catalog today. 





THE ae | ee CO. 


wate 


1810 READING RD., CINCINNATI, OHIO 
USE READER SERVICE CARD; INDICATE A-8-174-1 





torque range. All 
driving studs 


P.O. Box 546, 





@ New Power-Torque Tools offer higher capacities... 
0 to 2760 inch-lbs. Custom models in any desired 
measure torque in motion at me of 
, nuts, screws to within 2% of pre-set 
torque limits. Write for complete illustrated specifi- 
cations on Power-Torque Tools, Garvin Brothers, Inc., 
South Bend, Ind., Dept. E-g 
POWER-TORQUE TOOLS 


manulacty 


GARVIN BROTHERS, 










red only by 
INC. 
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35,000 COPIES IN USE 
THE WORLD OVER 


PRICE 
Members 





GOT YOURS YET? 


Remittance payable to Society must accompany order, 


Mail to Dept. 3 


AMERICAN SOCIETY OF TOOL ENGINEERS 


10700 Puritan Avenue Detroit 21, Mich. 
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To Obtain Further Information 

About Advertisers, Trade Lit- 

erature or Tools of Today Ap- 

pearing in this Issue of The 

Tool Engineer, Use the Handy 

Readers Service Gard on 
Page 101. 
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For years multiple drilling, tapping and reaming have 
saved time and dollars. ... Now you can tool for 
increased savings with Ingersoll-Rand Multiple Nut 


Runners. 


e 2 or more nuts driven at once... in the 
time formerly required to drive one. 

e Good “quality control.” ... Torque is uni- 
form on each and every nut. 

@ Safe Operation for operator. . . . Torque 
reaction is non-existent. 

e@ Immediate on-the-job operation. . . . No 
special training needed for the operator. 


e Low Maintenance. ... Units in service show 
maintenance savings up to 50%. 


All Ingersoll-Rand Multiple Nut Runners are built 
to your specifications. Our power-tool application 
engineers will gladly go over your nut running jobs 
with you and make their recommendations—there’s 
no obligation on your part. Send for Bulletin 5099. 
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Ingersoll-Rand 
Multiple Nut Runners 
have increased output 
70% over single power 
wrenches.* 





*Here’s Nut Running History 
in the making! 


The times below from the records of a lead- 
ing car manufacturer are based upon 1000 
units of comparable nut running operations. 


1912....Hand Wrench .............. 200 Man Hrs. 
1917....Speeder Wrench .......... 100 Man Hrs. 
1928....Single Power Wrench.. 50 Man Hrs. 
1952....Multiple Nut Runner.. 14 Man Hrs. 











COMPRESSORS * AIR TOOLS * ROCK DRILLS 
TURBO BLOWERS ® CONDENSERS ° CENTRIFUGAL PUMPS 
DIESEL AND GAS ENGINES 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 
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| | OK Carbide Cutters mill vital “Thunderjet” forgings — III 
4 


is abso! 





A GOoopD FIT is absolutely essential for the wing-spar connection 
points of an airplane. Previously, we have told you how the 
Liberty Products Corporation, Farmingdale, L.I., performs 
two milling operations on tough steel forgings for Republic 
Aviation’s F-84 “Thunderjet.” Now we will tell you about the 
most critical operation, — slotting the connection-point bosses 


Since all of the slots must be parallel, the two half rings 
forming the bulkhead are assembled with splice plates and 
mounted on a box table placed on a Cincinnati 36-in. Hydro- 
Tel milling machine. The 8 slots in an assembled ring are 
milled with an OK 12-in biaxial slotting cutter to these toler- 
ances: width, plus 0.002 in., minus nothing; depth, plus 0.010 
in., minus nothing. One assembly is slotted per hour, and three 
pieces are produced per cutter grind. Spindle speed is 35 rpm 
and the feed rate is 2.5 in. per min. 


It is not a happenstance that OK cutters are used for all 
three operations on this critical aircraft bulkhead. Liberty 
Products Corp. has standardized on OK cutters and uses them 
for a multitude of operations on more than 50 milling machines. 


The inserted-blade principle developed and perfected by the 
OK Tool Company produces economical milling in plants mak- 
ing all kinds of products — airplane components, machine tools, 
printing presses and run-of-the-mine articles in all materials 
Good performance starts with a heat-treated alloy steel body 
that easily absorbs the stresses of modern milling on high- 
powered machines. Blade slots are accurately located and 
machined, so that the tool is always in “geometric balance 
Hence, each of the inserted blades is presented to the work at 
precisely the proper angle and all blades take chips of equal 
thickness. And because the wedge-shaped blades require no 
locking devices, they cannot come loose to spoil cutter work 
but they are easily removed for replacement. 


Blades are offered in high-speed steel, cast- iin or cemented 
carbide. Cutter bodies are available with slots to position 
blades for positive or negative rakes, straight or shear cuts. And 
blades are interchangeable for several sizes of a specific sty! 


of cutter. 





Further reasons on why it pays to standardize on OK cutte 


modern mil ung cutters are found in Catalog 13. Write for your copy. 
modern milling machines dittorg THE OK TOOL COMPANY, INC. 


New Hampshire 
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OK cutters are made in a complete range of sizes and styles. 
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180 operations in 43.5 sec- 
ad lls, spot-drills, rough-bores, 
b c'sinks, and reams. In- 
50 rotating fixture for 





r of chips at station 
N and automatic 
gau § drilled holes 
ot n No. 17. 





CYLINDER a 
AN HOUR 


379 / 


OPERATIONS® 


REENLEE 


TRANSFER MACHINES 


When you see these big Greenlee transfer machines 
working — turning out a tremendous quantity of work 
so smoothly and easily — you realize the qualities that 
make them great. Here is power, precision, durability, 
and a vast multiplicity of operations in a compact, 
integrated production line. Here is modern mass-pro- 
duction for component parts in its most successful form. 





UN! No. 1 
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Concrete evidence of our experience and capability 
in designing and building Transfer Machines is ex- 
emplified with installations like this three-unit produc- 
tion line, now at work for a leading automotive concern. 


Performs 123 operations in 35.5 seconds. 
Operations include semi-finish and fin- 
ish reaming, and tapping. Block is 
rotated 180° at station No. 10 
and swung 90 rear end to 
left side at station No. 
12 for subsequent 
machining. 


UNIT No. 2 













Performs 76 operations in 43.8 seconds. 
Drills, c'sinks, c’bores, and trepans.  Tilts 
part at station No. 1 to 180° for subsequent 
machining. Automatically gauges and 
cleans drilled holes at station No. 20. 


UNIT No. 3 





on 


NLEE 
» 


EENLEE BROS. & CO. 1988 MASON AVE., ROCKFORD, ILL. 


] 5 
4 Fe MULTIPLE-SPINDLE DRILLING, BORING, TAPPING MACHINES . AUTOMATIC SCREW MACHINES . AUTOMATIC TRANSFER PROCESSING MACHINES 
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WHAT DO YOU WANT FROM VISUAL AIDS? 
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Screen Test? sin io « 


LOO power magnifications for close tolerances up to 
OOOL, with a sharp shadow image, a flat field across 
the entire screen and built with the highest quality op- 
tical elements—The Stocker & Yale contour or front 


surtace projectors offer one answer to your need. 


OR YOU MAY NEED A... Spot Cheek ? ee 


power magnifications, here again the Lite Mite Ill ; 
nated magnifier offers the finest fluorescent lamp 
bench inspection or production, a soft diffuse | 
large area light source. 7500 hour lamp with 3 v 
normal life, cool operation, enclosed wiring. 
heavy cast base for stability also perma! 


assembly models. 


These Visual Aids-and many more are a\ 
able from Stocker & Yale. 


Stocker &Yale 


INCORPORATED 


MARBLEHEAD, MASS. 


Write ror woustrated CATALOG. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-178 
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PORTRAIT OF PRECISION 


THe fogar 


The accuracy you get in a new Logan Lathe is still 
there years afterward. That fact has been proved on 
production lines, in machine sheps and tool rooms, 
and is being re-established evegy day. The reasons for 
lasting Logan accuracy are to be found in advanced 
Logan design and rugged, precise construction. 
Because the Logan ball bearing mounted spindle, for 
example, needs no adjustment for any speed from 
45 to 1500 rpm, original accuracy is preserved. The 
two V-ways and two flat ways of the Logan bed are 
precision ground to a tolerance of .0005”, and are 


LOOK TO LOGAN FOR BETTER LATHES AND SHAPERS 


ENGINEERING CO. 


LOGAN 


(oe Se A Bee 


anne. ¥ : 
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Logan No. 955 

Quick Change Gear Lathe 
11” Swing, 1” Collet Capacity, 
1%” Spindle Hole 


LATHE 


f Lasting Accuracy 


warp-free. Rugged overall construction insures 
smoothness for accurate work, and durability under 
hard daily use. With its 11” swing, 1” collet capacity 
and 13%” spindle hole, the Logan Lathe can handle 
a high percentage of any shop’s metal turning. And 
remember, no other lathe of comparable specifica- 
tions can match the Logan 


in economy. 
WRITE FOR THE 


LOGAN LATHE AND 
SHAPER CATALOG 


Berree cares 
AND SHAPIPs 


4901 West Lawrence Avenue, Chicago 30, Illinois 


August, 1952 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 
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BS ee rs 


Two grooves each .00001” deep on an amplifying gage anvil. 
Do your amplifying gages tell the truth? 


A SET OF VAN KEUREN OPTICAL FLATS 
will tell the story instantly 


The Van Keuren 1952 Catalog and Handbook No. 35 gives complete details on testing 
flatness with optical flats and solutions of many other measuring problems. 


5 , 1H Write for your copy. 
lan ee Fs 174 WALTHAM STREET, WATERTOWN, MASS. 


33rd YEAR 








GAGE USERS REPORT 
GRAPH-MO OUTWEARS 
OTHER TOOL STEELS 3 101! 


Reports from gage users who have switched to Graph- 
Mo® steel gages show that Graph-Mo outwears other 
tool steels an average of three to one! 


Graph-Mo wears better because it contains free 
graphite and diamond-hard carbides. This structure 
gives excellent resistance to abrasion and has minimum 
tendency to pick up, scuff, or gall. Tests on Amsler 
Wear Machine show Graph-Mo has twice the resistance 
to galling when compared with ordinary tool steels. 


MACHINES FASTER 


Constant Pressure Ma- 

chinability tests show 

that Graph-Mo ma- 

chines 30% faster than 

other tool steels. This 

is due to Graph-Mo’s 

graphitic particles—a 

Measuring Graph-Mo steel master 


plug gage in 12-year stability test. 
Gage changed only 10 millionths. 


feature which is exclu- 


sive with Graph-Mo. 


GREATER STABILITY, TOO! 


During a twelve-year period, the Timken Company 
measured at frequent intervals a typical master plug 


gage made of Graph-Mo. As shown by the figures 


PECIALISTS 
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below, the gage size at the end of that time meas- 
ured within ten millionths of an inch of its original 
dimension. 


1940—1.73996 1944—1.73996 


1941—1.73995 1945—1.73995 


1942—1.73998 1948— 1.73997 


1943— 1.73997 1951—1.73995 

You can always tell Graph-Mo by its “graphitic look’”’ 
—the tiny, scattered, parallel marks barely visible on 
the surface of a piece of polished Graph-Mo. This 
built-in “trade-mark”, the result of free graphite in its 
structure, can’t be duplicated 

in other steels. Look for it, 

insist upon it, next time you 

buy gages. 


For further information on 
Graph-Mo—a Timken gra- 
phitic tool steel—write The 
Timken Roller Bearing Com- 
pany, Steel and Tube Divi- 
D :, , 
sion, Canton 6, Ohio. Cable Photomicrograph shows graph- 
ae itic particles in Graph-Mo 
address: ““TIMROSCO”, steel. 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-18) 181 
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REDUCE TURNING TIME 
UP 10 400% 


Eliminate Rejects with the Amazing 


BONDYCOP 





PROMPT 
DELIVERY 


WITHOUT 
PRIORITY 


MOREY 
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CENTRAL 
Clarence T. Etter 
10700 Puriton Avenue 
University 4-7300 

Detroit 21, Michigan 


co 







THE BONDYCOP 


@ Machine pieces with 2 or 3 shoulders, 
2” to 4” diameter — straight or ta 


pered, in fraction of usual time! 


@ Easy setup permits short run economy 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


WESTERN 
Stanley F. Girard 
540 N. Michigan Ave 
Phone: Michigan 2-4465 
Chicago 11, Illinois 


W. R. Mcintyre 
423 First Trust Bldg 
Phone: Ryan 


@ Produces first class machine finish. 


only one measurement. 


@ Simple to operate. 


Write us today for complete details on this versatile attachment! 


MOREY MACHINERY CO., inc. 


Manufacturers « Merchants « Distributors 


410 BROOME ST. - NEW YORK 13, N. Y. 
TELEPHONE: CANAL 6-7400 
CABLE ADDRESS: WOODWORK, N. Y. 
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PACIFIC COAST 
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1-6981 
Pasadena 1, California 





DOES THESE AND MORE!) 


@ Reduces rejects as operator controls 
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Solid Collets 


This particular “run” was reported by a leading 
. automotive and aircraft part manufacturer. Over 
Special Collets 3,000,000 parts were produced using Balas Pushers 
in a Davenport machine...and no pusher failure was 


| Master Collets encountered. It is not an unusual record for BALAS! 


' 
' 
| BALAS also makes: 
| 


You, too, can obtain outstanding production records 
J Squirrel Cage Pushers with Balas Pushers. They are precision machined 
from solid bar stock of selected quality. In addition, 
rigidly controlled heat-treating assures proper 
Master Pushers spring tension and a hard bearing area. 


Feed Fi Use Balas Pushers and be sure of more production 
ee ingers and less stock waste. Whether your problem is simple 
“feeds” or difficult jobs such as long feed-outs, high 
speeds and scratchless operation, Balas Pushers are 
essential in turning out good work...and turning 
it out fast. For peak production—Best Buy Balas! 


BALAS COLLET MANUFACTURING CO. 


1560 EAST 27th STREET CLEVELAND 14, OHIO 


WORLD'S LARGEST MANUFACTURER OF COLLETS EXCLUSIVEL! 


184 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-184 The Tool Engi! eer 
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Your purchasing and engineering depart- 
ments should have copies of this Ex-Cell-O 
Bushing Catalog No. 35371. Just ask for 
the number of copies you would like. 


EX-CELL-O CORPORATION 


DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS e CUTTING TOOLS 
RAILROAD PINS AND BUSHINGS « DRILL JIG BUSHINGS ¢ AIRCRAFT 
AND MISCELLANEOUS PRODUCTION PARTS © DAIRY EQUIPMENT 























Lowest Cost Wa 
TO DE-BURIZI: 


» 4p to FU0 Gear Tee'h 


Per wminite 


Cut finished gear costs and raise output at 
the same time—with Sheffield #380 Series 
Gear Deburizers which offer the following 
advantages. 


¥% Burr or chamfer spur, helical, hypoid, 
bevel and herringbone gears, also, multiple 
start worms, up to 7” O.D. (Model #381 will 
handle gears from 6” to 12” O.D.) 


% Operate on automatic or continuous cycle 
generally without clamping the work gear. 


% Use simple, low cost standard tool bits 
which are easily sharpened on the face 
angle only. 


% Interchangeability of tooling with minimum 


down time. 


*& Small, compact, low cost machine requires 
minimum of setup and changeover time—and 
practically no maintenance. 


* Direct drive assures positive in- 
dexing. 


Write for specifications #B-380-50 
—or call your Sheffield 
Representative. 

















